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Annomayua: B ycnoBHAX HapacTamoled TIeONOJIMTHYECKOH M MaKpOIKOHOMHYECKOW HECTaOMIBHOCTH BBISBIICHHUE
U yueT (pakTopoB, BIMSIONMX HAa BOJATUIILHOCTH OIILIOHOB, BBI3BIBAET 0COOBIH HHTEPEC CPEIX MPAKTHKYIOIINX HHBECTOPOB.
3a mocieHNe HECKOJIBKO JIET 00beMbl ONIIMOHHOW TOPrOBJIM IMPOJEMOHCTPUPOBAIIN YCTOMYMBBIN POCT, MPEB30ias 00BEMBI
TOProB (pbIOYEpPCaMH, YTO CBUJIETEIBCTBYET O PACTYILIECH POJIM OMIHMOHOB B CTPYKTYpe (DMHAHCOBBIX PHIHKOB. BbIcokas Typ-
OYNICHTHOCTh SKOHOMHYECKHX MPOIIECCOB 00YCIIOBIMBACT HU3KYIO 3(()EKTUBHOCTh YNPABICHHUS PUCKAMH OIIHOHHOHN TOp-
rosiu. Pemenne npobrneMbl BO3MOXKHO 3a c4eT Oosree TOUHOI OeHKH (hPaKTOpPOB IIEHOOOPa30BaHMs BOMATHIBHOCTH. [Iprme-
HEHHE COBPEMEHHBIX METOJO0B HKOHOMHKO-CTATUCTHYECKOIO aHAIM3a, BKIIOYAs BEKTOPHBIE aBTOPErPECCHOHHBIE MOIEIH
(VAR), Mmoznenp aBTOperpeccnoHHOHN ycnoBHOH rerepockenactnaHoctd (GARCH), a Taxke METOIpI MAIIMHHOTO OOYYEHUS,
TIO3BOJIMJIO OCYIIECTBUTh KOMIUIEKCHBIM aHAJIN3, HAlpPaBICHHBIH HA BBISBICHHE PEJICBAHTHBIX MEPEMEHHBIX U Pa3paboTKy
MOAXOJIOB K MX y4eTy B MOJAEIMPOBAHUH BOJNATUIBHOCTH OIIIMOHOB. ABTOPHI COCPEAOTOUMIN BHUMAaHHE Ha PacHIMPEHUH
U yDIyOJNeHUY Hay4HBIX NPECTaBJICHHH O MPHUPOJE U MeXaHU3MaX (OPMUPOBAHMS BOJATHILHOCTU ONIMOHOB B YCIOBHSIX
HECTaOMJIbHOCTH BHEIIHEH cpenpl. JJoKa3aHo, YTO FeONOINTHYECKHE IIOKH M SKOHOMUYECKasi HEONPEIENEHHOCTh OKA3bIBAIOT
3HAYMMO€ BIMSHHUE Ha BOJATUIBHOCTD, IPUYEM 3TO BO3JIEHCTBHE HOCUT aCHMMETPHYHBII XapaKkTep: pa3BUBAIOIIHECS PHIHKH
JIEMOHCTPHUPYIOT OOJIBIIYIO YYBCTBUTEIBHOCTD K ATUM (hakTopam, 4eM pa3Buthie. [losydeHHbIe pe3yibTaThl U BHIBOJBI MOTYT
OBbITh MCTIOJIB30BAHBI MIPU MPOTHO3UPOBAHUM H30BITOUYHON BOJIATHIBHOCTH OINIIMOHOB, Y4eT KOTOPOH MO3BOJHUT IOCTPOHUTH
6o1ee 3 eKTUBHBIE ¢ TOUKN 3PEHUSI JOXOAHOCTH HHBECTHIIIOHHBIE CTPATET UM

Kniouegvie cnosa: BONAaTUIHLHOCTD; W30BITOYHAS BOJATHIBHOCTB; OINIMOHBI, II€HOOOpA30BaHWE; WHBECTHIIMOHHBIC
CTpaTeruy; NHAEKCH; BEKTOPHAs aBTOPErPECCHs.

Jna yumuposanusa: Xupoukun C.A., Konosanoa M.E., Ky3smuna O.}O., Anexcanapos /.I1. BiusHue BHEmIHUX
(akTOpoB Ha H3OBITOYHYIO BOJNATIIBHOCTH OMIuoHOB // Lludpomas sxoHomMuka u wmHHOBarmm. 2025. Ne 3. C. 7-20.
DOI: 10.18323/3034-2074-2025-3-62-1.

Korma mpoucxoauT pacder BOJATHIBLHOCTH ISl 3aJaH-
HOTO BPEMEHHOTO JHWana3oHa, y TpeWjepa Bce ele ecTh
BBIOOP BPEMEHHBIX WHTEPBAJIOB, B TEUEHUE KOTOPBIX MOXK-
HO W3MEPHUTh W3MEHEHUs IIeHbl KOHTpakTa. MHBecTop Mo-
JKET 3aIyMaTbCs O BIHMSHWU BHIOPaHHOTO WHTEpBalia Ha
pe3ynbTatel crpareruu [1; 2]. JIns QpprouepcHBIX KOHTpakK-
TOB BBIOpAHHBIA WMHTEpBal OKAa3bIBACT HE3HAUYUTEIHHOE

BBEJIEHUE

[IpobnemMa OLEHKH BOJATHIIBHOCTH MPH TOPTOBJIE OT-
OUOHAMHU SBISICTCS Ba)XHOH, 4TO OOYCIOBIHWBAaeT HEoO0-
XOIMMOCTh pa3pabOTKH MOJCNed MPOTHO3HUPOBAHUS
B TOMBITKE 00Jiee TOYHO OINEHHUTHh OYIYIIYI0 peasnu3o-
BaHHYIO BoJaTwibHOCTh. [log peanu3zoBaHHOM BoJa-
THWJIBHOCTBIO TIOHUMAIOT CpPEIHETOJI0BOE CTaHAApTHOE

OTKJIOHEHHE MPOIECHTHBIX H3MEHEHHH IIeHBl 0a30BOTO
KOHTpAaKTa 3a 3aJaHHblil nepuox BpemeHu. Ecnu y Tpei-
Jlepa €CTh JOCTYN K MOJEIH BOJNATHIBHOCTH, KOTOpasd,
IO €ro MHEHMIO, SBJIETCS HAAEKHOH, TO OH 3aX0od4eT
WCIOJIb30BATh IOJIYYEHHBIH IPOTHO3 JAJS NMPUHIATHA 00-
jee 00OCHOBAaHHOI'O PEIIEHUS OTHOCUTENIHO CBOEH, Kak
OH CYMTAET, TOYHOH OLEHKH.

BO3JICIICTBUE HA PE3YNbTaT, B OTIMYKUE OT OMIIMOHHBIX Clie-
ok [3, c.49]. OnuuoHHBIA KOHTPAKT, KOTOPBIM SBIISLICS
BOJIATWJIBHBIM 30 JHS B JICHB, OyIET TAKOBBIM U OT HEICIU
K Henese, U OT Mecslia K Mecsiy. B omimuue ot peanuso-
BaHHOUM BOJATHIHLHOCTH, KOTOpas PacCUYUTHIBAETCS Ha OC-
HOBE W3MEHEHHs IIeHbI 0a30BOTO KOHTPAKTa, IMOIpasyMe-
BaeMasi BOJIATWJILHOCTH OTPEAENSETCS IIEHOW OTIIMOHA

© Kupounkun C.A., KonoBasioa M.E., Kysbmuna O.1O., Anexkcanapos /I.I1., 2025
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Ha pBIHKE. B HEKOTOpOM cMEICTe ToApazyMeBaeMas BOJa-
THUJIBHOCTh OTpaXkaeT oOInee MHEHHE PBIHKAa O TOM, KaKOH
Oyzer Oymymias peann3oBaHHAas BOJATHILHOCTH 0a30BOTO
KOHTpPaKTa B TEUCHUE CPOKa JACHCTBHA ommroHa [4].

Bpoxepckue ¢pupmbl, a TakKe TOCTaBIIUKHA JAaHHBIX, KO-
TOpBIE TIPENOCTABIILIIOT CBOMM KIMEHTaM aHajH3 pBIHKA
OINIIMOHOB, OOBIYHO BKJIIOYAIOT JAHHBIC MMEHHO O TOpa-
3ymeBaeMoi BoaTHiabHOCTH [S]. MHpOpMaIus MoXeT co-
Jlep’kaTh MOAPa3yMEeBaeMYIO0 BOJATUIBLHOCTH JJISI KaXXAOTO
OMIMOHA B 0a30BOM KOHTPAaKTE WM MOAPA3yMEBACMYIO
BOJIATWJILHOCTh, PEMNPE3CHTAaTUBHYIO IJISl OMIIMOHOB KOH-
KpPETHOTO 0a30BOTO pPhIHKA. B mociieHeM ciyvae eaMHUY-
Has TOofpa3yMeBaeMasi BOJATWIBHOCTh OOBIYHO SIBIIACTCS
Pe3yNbTaTOM B3BEIIMBAHUS OTAEIBHBIX MOAPA3yMEBAEMBIX
BOJIATWJIBHOCTEH TI0 HEKOTOPHIM KPHUTEPHAM, TaKHUM Kak
00bEeM TOPryeMBIX ONIIMOHOB WIIM OTKPBITHIN HHTEpEC, WITH,
KaKk 3TO dYalle Bcero OBIBaeT, NMPHCBOCHHS HaWOONBIIETO
Beca OMIMOHAM «0KoJj0 AcHer» (ATM).

B oskxoHOMHYecKkOW nHUTepaType CyLIeCcTBYeT He-
CKOJBKO TIOJAXOJOB K pacyeTy BOJIATUIBHOCTU [6; 7].
MeTton close-to-close siBisieTcs cCaMbIM IMPOCTBIM, TaK
KaK HCIOJIb3yeT TOJIBKO I[EHY 3aKPBITHS IS PacueToB,
HO M caMbIM HeTOouHbIM. Meton Parkinson yuuTeiBaer
MakcHMalbHbIe W MUHUManbHBIEe TeHbl (high/low), Ho,
KaK ¥ IPEeABIIYIINI METO]], He YIUTHIBAET T3l (jumps)
u tpeHn (drift). Momenrs Garman—Klass Goxee sdpdex-
THBHA IS OICHKH BOJIATHJIPHOCTH II0 CpPaBHEHUIO
¢ momensio Parkinson, HO oHa, Kak MpaBwII0, HEMOOIICHUBA-
eT peamu3yeMyro BolaTHiIbHOCTH. Meton Rogers—Satchel
YYUTBIBAET TPEHJ, HO HEJAOCTATOYHO XOPOIIO CIPAaBIS-
eTCsl ¢ OLIEHKOMH ranoB. Mexanu3m onenku Yang—Zhang
JEMOHCTPHUPYET 3HAYUTEIBHO 0O0Jiee BBICOKYIO TOUY-
HOCTh OIICHKH BOJIATHJIBHOCTH M MOXKET B 14 pa3s mpe-
BOCXoIuTh MeTon close-to-close mo sddexruBHOCTH
[8]. OTO menaer ero 0OCOOCHHO IIEHHBIM B YCIOBHSX MO-
BBINICHHOH pPBIHOYHOW HECTaOMIBPHOCTH U BBICOKOM
YyBCTBUTEIBHOCTH ONIIMOHHBIX IIeH K KoJeOaHusIM Oa-
30BOTO aKTHBA, YTO HAOJNIOMACTCS B POCCHUCKON Mpak-
THKE OMIIHOHHOW TOPTOBIIH.

B uccnenoBannu OBUTO TIPEITIOKEHO HECKOIBKO THITOTES.

l'unotesa 1. M30bITOYHAsT BONATIIIBHOCTS MPOMBIIUICH-
HOTO ceKkTopa yacTuyHo oObsicHseTcst GPR.

Tunore3a 2. M30bIToOyHAsT BOJATUIBLHOCTH BaFOTHOM
napel «USD / HannoHaabHAs BAIIOTa» YACTUYHO OOBSICHSI-
ercst GPR, oHa BbIle B IepHO/IBI TOBBIMICHHOI BEPOSTHO-
CTH BOCHHOTO KOH(UIUKTA.

T'unoresa 3. Pe3koe Hauano BOWHBI NPUBOAUT K BCILUIE-
CKy BOJIATHJIBHOCTH OCHOBHBIX HHIEKCOB, B OTIUYHE OT
TUTABHOTO POCTa BEPOSTHOCTH HACTYIUICHHUS BOCHHOTO KOH-
(mkra.

l'unotes3a 4. M30bITOYHAS BOJATHIBHOCTH 30J0Ta Yac-
tnaHO 00bsicHseTcst GPRT.

T'umore3a 5. GPR cuibHee BiMseT Ha pa3BHBAIOIIUECS
PBIHKH, YeM Ha Pa3BUTHIC.

T'umore3a 6. M30bITOYHAS BOJATHIBHOCTH OCHOBHBIX
WHJEKCOB YacTHYHO 00BsicHsieTcst EPU.

T'unoresza 7. Bnussaue EPU, xak u GPR, HeomHoponHo,
OHO CWJIbHEE Ha Pa3BUBAIONINECS PHIHKH.

Lenp wuccienoBanus — omnpenelcHAe BHEITHUX (HaKTO-
POB, BIUSIOMIAX HAa W30BITOYHYIO BOJATIIIBHOCTBH OIIIHO-
HOB, a TaK)X€ WX KOJIMYCCTBCHHAS W KAUCCTBCHHAS OIICHKA
B IpOLECCE peau3aluy MHBECTHLHOHHBIX CTpaTeruil om-
UOHHBIMH TPEHICpaMH.

METOAUKA IMPOBEJEHUSA UCCIIENJOBAHUSA

B pabore nprMeHsIIMCh METOIBI TEOPETUYECKOTO U IMITH-
PHYECKOTO aHain3a, BKIIOYAs SKOHOMHKO-CTATHCTHYECKHH
aHaIIM3, BEKTOpHbIE aBTOperpeccronnsle Monenu (VAR), mo-
JIeTb aBTOPErPECCHOHHON YCIIOBHOM TIeTepOCKEeNACTUYHOCTH
(GARCH), a Taroke MeTO.IbI MAIIMHHOTO 00YUYEHHSI.

Ha naganpHOM 3Tane aHaidm3uposaiach 3()(HEeKTHBHOCTD
METOJIMK OLIEHKH Pean3yeMoi BOJATIIILHOCTH. B KauecTse
STAJIOHHOW METOIUKH BBICTyIAJIa MOAETh Yang—Zhang.

CrnemyroumM IaroM ACCIEAOBAaHHUS CTaJ MOWUCK HanOO-
Jiee CYIIECTBEHHBIX (DAKTOPOB, BIHMAIOMINX HA N30BITOYHYIO
BOJIATHIBHOCTh OMIIHOHOB. ABTOpaMH OBUIM BBIJBHHYTBHI
THIIOTE3bl COHAINPABIEHHOTO BO3JCHCTBHS HA BOJATHIIb-
HOCTb WHJIEKCOB T'€OTOJUTUYECKUX PUCKOB U 3KOHOMHYE-
CKOIl HEOTIPEIEICHHOCTH U UX KOMIIOHEHTOB.

3aBepIIArOIIMM ATallOM HCCIIEIOBaHUS SBHINCH MPEILIO-
JKEHHS! ¥ PEKOMEHIAIMH 110 YYeTy U3YUECHHBIX BHEIIHHUX (ak-
TOPOB B ONIOHHOW TOPTOBJIE U XEDKUPOBAHUU PUCKOB.

OMmupudeckoil 6a30i HCCIeqOBaHHU BBICTYIIMIA Marte-
pHuanbl BeoyIMX WH(GOPMAMOHHO-HOBOCTHBIX AareHTCTB,
JaHHBIC (DUHAHCOBBIX HMHCTHUTYTOB, B T. 9. HH(pOpManus
0 TOPTOBBIX CECCHSIX ONIMOHAMH MOCKOBCKOH OHpPIKH.

PE3YJIBTATBI UCCIEJOBAHUA

KoanuyecTrBeHHasn OICHKA BHCIIHUX (l)aKTOpOB BJIUSAHUSA
Ha BOJIATHJIBHOCTD OIIIIMOHOB

OnmHNM M3 KITFOYEBBIX BBI30OBOB IIPU OLICHKE M MPOTHO-
3UPOBAHUM HM30BITOYHON BONATHILHOCTH OIIIMOHOB SIBIIS-
eTcs ydeT BHEIIHMX MAaKpPOIKOHOMHUYECKHMX M IOJIUTHYE-
CKUX (aKTOpPOB, KOTOPhIE HE BCErJa OTPaXKaloTCs B Tpalu-
IMOHHBIX PBIHOYHBIX MOJENAX, B OTINYME OT BHYTPEHHHUX.
B dacTHOCTH, reONnOIUTHYECKHE COOBITHS U YPOBEHB 3KO-
HOMHUYECKOW HEOIPEIeNCHHOCTH OKa3bIBalOT 3aMETHOE
BIMSHHE Ha TIIOBEJCHUE YYaCTHUKOB pbIHKA, (opmupys
OXKHJIaHHSI, KOTOPbIE MOTYT CYLIECTBEHHO OTKJIOHSTHCA OT
HCTOPUYECKON BOJIATUIIEHOCTH 0Aa30BOTO aKTHBA.

JIys KONMMYecTBEHHOH OLCHKH 3THX (DakTopoB mpesyia-
raeM HCIOJIb30BaTh TaKWE arperMpoBaHHbIC IOKA3aTely,
Kak wHAeKc reomoimutniecknx puckoB (GPR Index) u wH-
nekc skoHomuueckoir HeompernenenHoctn (EPU Index).
OTH WMHAEKCH OTPaKalOT BOCIHPHUITHE PHUCKAa Ha YPOBHE
MaKpOIKOHOMHKH U MO3BOJIIIOT aHAJIM3UPOBATh, HACKOIBKO
BHEIIIHUE IIOKH BIUSIOT HA OXKHIAHUSI HHBECTOPOB OTHOCH-
TENbHO OymyIel BOIaTHIBHOCTH.

Jliis GonpliMHCTBA cTpaH, BKiouas Poccuto, EPU pac-
CUMTHIBAETCA IO OJHOW KOMIIOHEHTE, HOBOCTHOM, H3-3a
OTCYTCTBHUSI CTAaHAAPTH3MPOBAaHHBIX JAHHBIX MO JPYTHM
KOMITOHEHTaM, TaKUM KakK Hajorosas W TNporHossas. [lo
noruke noctpoenust GPR cxox ¢ EPU, Ho nipu 3TOM Jyuie
OTIMCHIBAET BOJIATHIILHOCTh MHCTPYMEHTOB. Tak, Hampumep,
OH YYHTHIBAaeT OOJIbIIE COOBITHH, KOTOPBIE HE OTPAXKAIOTCS
B EPU, n TeM cambIM TOKa3bIBaeT OOJIbIlIEe KOJIMYECTBO
mokoB. Manekc GPR cocrout n3 1ByX KOMIIOHEHTOB: yTPpo3
(GPRT), koTopble MOTYT MPUBECTH K BOCHHBIM COOBITHSIM,
a TaKKe HEMOCPEICTBCHHO PEAN30BAHHBIX T'€OMOIUTHYC-
ckux coowrtuii (GPRA).

Wunexc GPR cymectyeT B 1Byx (hopmax: HOBeIH GPR
(Recent GPR), koTopslii cuutaercs mo O0JbIIEMYy KOJTHYE-
CTBY PECYpCOB M OXBaThIBaeT AaHHbIE ¢ 1985 ., u ucropu-
gecknii GPR (Historical Index), koTopslii paccuuThIBaeTCS
Ha OCHOBE Tpex raser u cymiectsyer ¢ 1900 r. Bpemennsie
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pSIIBI MHIEKCOB JOCTATOYHO CXOXH M B IEJIOM OTPaXKaroT
OCHOBHBIC T'€ONOJIUTHYECKUE COOBITHSA, HO HCTOPHUUCCKUH
GPR nambonee myMHBINH H3-3a MalleHBKOW BBIOOPKH HC-
TOYHHUKOB €T0 (DOPMHUPOBAHUS, TO3TOMY IJISI aHATH3A BIIHS-
HUS Ha BOJATWJIBHOCTH JIy4Ile HCIoib30BaTh Recent GPR,
a TaKKe OTAENBPHO KOMIIOHEHTHI, M3 KOTOPOTO OH COCTOUT
(GPRA, GPRT).

Bausinue reonosmmtuyeckux puckos (GPR)
Ha BOJIATHWJIBHOCTH MPOMBILIJIEHHOI0 CeKTOpa
U BAJIIOTHBIX Nap (rumore3sl 1, 2)

BekropHnast aBToperpeccuonnass mozpens (VAR) c de-
TBIPDbMSI JlaramMu, NoA0OpaHHBIMH 10 Kputepuio AlC
(Axanke) n BIC (0afiecoBckuil MH)OPMAIMOHHEBIA KpHUTE-
pHii), O3BOJIHIIA OLEHUTh TUHAMHUKY B3aHMMOACHCTBUS Me-
%1y Ac, (M30BITOYHON BOJNATHIHHOCTHIO) MPOMBIIIIICHHOTO
cektopa (NASDAQ Industrial) u GPR (rumotesa 1). Pe-
3yNBTaThl CBUJCTENBCTBYIOT O CHIBHOW aBTOKOPPEISALUH
M30BITOYHON BOJNATHIBHOCTH: KOd((UIMEeHTH JaroB 1-3
3HayuMbl Tpu p<0,05 (mar 1: 1,2025, p<0,001; nmar 2:
—0,6006, p<0,001; mar 3: 0,1949, p=0,017), uyTo yka3biBaeT
Ha MHEPIMOHHYIO NIPUPOAY BOJATUIBHOCTH, TA€ MPOILIbIE
3HAUEHHsI CYIIECTBEHHO ONPEICNAIOT TeKYIIyI0 TUHAMUKY.
l'eononuruyeckuif pucK 3HAYMMO BO3AEHCTBYEeT Ha H30BI-
TOYHYIO BOJATHIBHOCTH C JaroM 2: koaddumueHt 0,0247
(»p=0,011) nmoka3zeBaer, uro poct GPR Ha 100 myHKTOB yBe-
JMYUBACT N30BITOYHYIO BOJATWIBHOCTH HA 2,47 % B romo-
BOM BbIpakeHHM 4depe3 aBa mecsua. Jlaru 1 u 3 GPR He-
3HaunMBl (p>0,05), 9TO TOmYEpKUBACT 3ara3IbIBAIOIINN
xapaktep BiamgaHuA. Tect I'peitnmkepa (p=0,086) He mo3BO-
JIieT OTBEPTHYTh rumnore3y 1| 06 OTCYTCTBHM MPUYHMHHOCTH
Ha ypOBHE 3HAUYUMOCTHU 5 %, OHAKO OIU30CTh p-3HAYCHUS
K Hopory u 3HauumocTh 2-ro jnara GPR moarsepxparor
HaJu4ue YMEPEeHHOH cBsi3u ¢ jaroM. OOpaTHOe BIUSHHE
n30bITOUHOM BonatwibHOoCcTH Ha GPR orcyrctByer (p>0,05
JUIA BCEX JIaroB), YTO OXXMJAeMO, TaK KaK PBIHOYHAs BOJa-
TWIBHOCTD HE SIBIISIETCS NPUYUHOM TI'€OIOJIMTHYECKUX CO-
ObrTiil. Koppenmsinust ocTaTkoB MeXIy HEpeMEHHBIMU HH3-
kast (—0,038), 4To yKa3pIBacT HA OTCYTCTBHE CHIIBHOW HEYY-

0.03
0.02 .
0.01 H -

0.00

TEHHOH B3aMMOCBS3H. MIMITyTBECHBIE OTKIMKH MOKA3BIBAIOT,
g1o oKk GPR Ha 100 mMyHKTOB BBI3BIBACT KPATKOCPOTHOE
CHIKeHHEe M30bITOUHO# BonatmwisHOCTH (o —0,015) B 1-i
MecslL, 3areM pe3kui poct 1o nuka 0,015 Ha 2-M Mmecsue,
MOCIIe YeTO OTKJIMK 3aTyXaeT, 0CTaBasiCh OKOJIO HYJIS C 5-TO
mo 24-if MecsI ¢ HeOONBIINMH KOJICOaHUSMH B TIpeaeax
JoBepuTenbHbIX HHTepBaIoB (+0,03) (puc. 1). D10 moarsep-
xmaet, urto BimsHue GPR mposBisieTcs B KPaTKOCPOYHOM
TIEPCIEKTUBE, IOCTHIasi MaKCHMyMa 4epe3 JiBa Mecsla, 1ocie
4ero 3 (eKT mpaKTUUeCKU ucyesactT. Takum o0pa3oM, reomno-
JIMTHYECKUH PUCK OKa3blBaeT YMEPEHHOE 3ara3/bIBarolee
BJIMSHHC HA W30BITOUHYIO BOJIATWIILHOCTH OIIIMOHOB, TPOSB-
JISFOIIeECs B TEUCHHUE IBYX MECSIIEB IIOCIIE TEOTIOIUTIHIECKOTO
II0Ka, C TTOCIIETYIONIAM OBICTPBIM 3aTyXaHUEM.

[anee oLeHUM OTUHAMHUKY B3aUMOAEWUCTBUSA MEXAY AG,
(m30pITOuHON BoNartmibHOCTHI0) USD/RUB 1 GPR (rumo-
Te3a 2). Pe3ynpTaThl MOKa3hIBAIOT 3HAYUTEIBHYIO aBTOKOP-
permsnuio  W30BITOYHON BOJNATHIBHOCTH: KOS (OUIIMEHTHI
nmaroB 1-3 3Ha4YMMBl WM ONMHM3KU K 3Ha4MMOCTH (Jar 1:
1,1856, p<0,001; nar 2: —0,6021, p<0,001; nar 3: 0,1657,

p=0,060), 9TO CBUACTEIHLCTBYET 00 WHEPIHOHHOCTH BOJIa-

TUIBHOCTU. ['€ONOIUTUYECKUI PUCK OKAa3bIBACT 3HAUUMOE
BO3/ICHCTBHE HAa W30BITOUHYIO BOJATHJIBHOCTH C JaroMm 1:
ko3 durment 0,0010 (p=0,025) ykaspiBaet, uto poct GPR
Ha 100 MyHKTOB yBEIMYIHMBAET N30BITOYHYIO BOJIATHIILHOCTD
Ha 0,10 B ronoBOM BBIpa)XK€HUU 4yepe3 OAUH Mecsl. Jlaru 2
u 3 GPR we3naunmer (p>0,05) (puc. 2).

Tect Ipeiimmkepa (p=0,048) otBepraer rHmOTE3Y 2
00 OTCYTCTBMM TNpPHYMHHOCTH Ha ypoBHE 5 %, MOATBep-
*kpaast, uto GPR mpuunHHO BiMseT Ha W3OBITOUYHYIO BOJA-
TUIbHOCTh. OOpatHOe BiMsHME BonaTwibHOCTH Ha GPR
TaKKe MPUCYTCTBYET: KOA(PPHUIUEHTHI JIaroB 1 U 2 3HaYUMBbI
(mar 1: 47,9463, p=0,009; nar 2: —64,8879, p=0,012), uto
yKa3bIBaeT Ha JIBYHANpPaBJICHHYIO CBs3b. JIByCTOPOHHSA
3aBUCHMOCTb OOBSICHSIETCSl CLIELUPHUKON POCCUICKOTO PBIH-
ka: poct GPR, cBsI3aHHBII ¢ CAHKIIMSIMA WIIH KOH(PIIUKTAMH,
ycunmuBaeT BonatwibHOCTF USD/RUB m3-3a 4yBCTBHTENB-
HOCTH pyOINsi K T€ONOIMTHYSCKUM IIIOKaM, BIMSIOINM Ha
MMOTOKHM KaluTajla W OXHIAHWUS HHBECTOPOB. B cBoio
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Puc. 1. I'pagux umnynscrvix omxauxos uzdvimounoi gonamunvnocmu NASDAQ Industrial u GPR
Fig. 1. Chart of NASDAQ Industrial and GPR excess volatility impulse responses
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Puc. 2. I'pagux umnynvcuvix omraukos uzdvimounou sonamunviocmu USD/RUB u GPR
Fig. 2. Chart of USD/RUB and GPR excess volatility impulse responses
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ouepelb, IMOBBIIIEHHAs BOJATUIBHOCTH OINIMOHOB, OTpa-
JKaroIas HeCTaOWIBHOCTh Kypca, MOXKET yCHIIMBaTh BOC-
MPUATHE TEOTONIUTHIECKOTO PUCKA, TOCKOIBKY HECTaOMITb-
HOCTH PYOJISI aCCONHUUPYETCS C MOTUTUICCKON M SKOHOMH-
YEeCKO HEONpeleIeHHOCThI0, OCOOCHHO B YCIOBHUSX 3aBH-
CUMOCTH SKOHOMHUKM Poccum OT »skcmopra pecypcos
U CaHKIMOHHOrO JapieHus. Koppemsuuss oCTaTkoB yme-
pennast (0,269), 94To CBUIETENBCTBYET O HAMYNK HEYUTEH-
HOM B3aMMOCBsI3U. TakuM 00pa3oM, reONOIMTHIECKUI PHCK
OKa3bIBacT ObICTpOEC (B TEUCHHE OJHOTO MECslla) M 3HAYU-
MO€ BIMSHHE Ha W30BITOYHYIO BOJIATUIIBHOCTH OIILIMOHOB
USD/RUB, mpu 3TOM BOJATHIBHOCTh, B CBOIO Ouepeib,
BiugeT Ha guHaMuky GPR, nemoHCTpupys B3auMOCBS3b
MEXXy PEIHKOM U TEOMOTUTUICCKIMHA (haKTOPaMHU.

AHaM3 Bo3JeiicTBHS BHE3AaNMHOI0 HAYAJ1a BOMHBI
B CPaBHEHHH C POCTOM ee BepOSTHOCTH (rumore3a 3)

PaccMmoTpuMm paznuune B HM30BITOYHONH BOJATHIBHO-
CTH BO BpEeMS BHE3aITHBIX BOWH M BOGHHBIX KOH(JIUKTOB
W BOMH, /U1 KOTOPBIX ObLIa XapakTepHa 3a0JlaroBpeMeH-
Hast "HQOpMaIMOHHas MoAroToBka (runotesa 3). K mep-
BOH TpyIllle MOXXHO OTHECTH CIEIHANbHYI0 BOCHHYIO
onepanuio (24 ¢espans 2022 r.), a ko BTOpoit — Upak-
ckyto BoiHy 20 mapta 2003 1.

I'maBabie coObiTuss CBO Havyanu pa3BopauyuBaThCS Bede-
pom 23 despast 2022 r. [TpumepHo B 22:00 10 MOCKOBCKOMY
Bpemenu raBsl JJHP u JIHP oGpatimics 3a momomipto k Poc-
CHH, TIPOCSI 3allUTy OT arpecCHd CO CTOPOHBI YKpaWHBI.
B 05:30 24 ¢espans Cosoe3 OOH skctpeHHO cobpaicst Ha
coBellaHue 1o npockde YkpauHsl, 1 B 05:52 Bragumup [Tyrus
BBICTYIMJI ¢ OOpaIeHHeM K pocCHsHaM M OOBSIBUII O Havalie
CIIeIMaIbHONW BoeHHOM omeparmu. [lo 24 despans, Ge3ycios-
HO, CYIIIECTBOBaJI HOBOCTHOW ()OH OTHOCHUTEIHFHO BO3MOKHOTO
oboctpernst koH(uMKTa Ha JloHOacce, HO (aKTHIECKH Bce
OCHOBHBIE COOBITHSA-TPUITEPHI HACTYIIFIIM HOUBIO 24 (heBparrs,
gt0 roBoput 00 CBO kak o BHe3anmHOM coObITuu. Ha rpaduke
BOJIATHIIGHOCTH MOKHO 3aMETHTh 001acTh M30BITOUHOM BOJMa-
THJIGHOCTH KaK Ha (pOHE BO3MOXKHOTO 00OCTpPEHMSI KOH(IIMK-
Ta, TaK ¥ cpazy nocie ero Hayana (puc. 3). OnHako BO BTOPOM

ciy4ae M30BITOYHAsI BOJATHUIBHOCTh B pa3bl BBILIE CBOETO
YPOBHSI U TAJIONUPYET PE3KUMH TEMIIAMH, YTO OYEHb XO-
poIIo 00BSACHICTCS TeOpHel «BoeHHOTo nopTdersn». MaBe-
CTOpBbl HayaJli MaccoBO IPOJABaTh CBOM «MHUpPHBIA MOPT-
(enby», cocrosmuii u3 Ooee PUCKOBBIX W, KaK CIEICTBHE,
Ooree JOXOIHBIX aKIUH, U MIEpEeMEIaTh IeHEKHBIE CPEACT-
Ba B «BOCHHBIN IOPT(EIHY.

OO6parHasi cUTyalusl MPOCTIEKUBASTCS BO BpEMsI BOMHBI
B Upake. Jlo ee Hauasna amepukanckue CMU akTuBHO c000-
1[aJIM O BO3MOYKHOM Hauasle BOGHHbIX JEUCTBUIL, K 3TOT HOBO-
CTHOH ()OH TIpUBEN K MOBBIIIEHHOMY YPOBHIO H30BITOYHOM
BOJIATHJIBHOCTH €Ille 10 camoii BoiHbI. Ha rpaduke (puc. 4)
BHJIHO, YTO IIOCJI€ Hayajla IIOJHOMACIUNTAOHBIX IEHCTBUN H3-
OBITOYHAS BOJIATWIIHHOCTh HE3HAYUTENFHO BHIPOCIA U TIOTOM
Hayaja CBOE CHIDKEHHE. DTOT (hakT OOBSCHSACTCS TEM, 9TO BO
BpeMsl BO3PACTAHUSI BEPOSITHOCTH BOMHBI MHBECTOPBI MOCTE-
TICHHO TIPOJIABaJId CBOM «MHUpHBIE MOPT(HENI» U MepeKIabl-
BaJTH JICHE)KHBIC CPENICTBA B «BOSCHHBIC TIOPTQEITI.

BoJaTWIBHOCTD 30J10Ta KaK 3alIIUTHOT0 AKTHBA
u Biausinue GPRT (runore3a 4)

OrieHUM TMHAMUKY B3aUMOJACHCTBHA MeXny Ac, (M305I-
TOYHOW BOJATUIILHOCTHIO) 3070Ta (XAUUSD) m xommo-
HEHTOH yrpo3 B HHAEKcE reononuTuyeckux puckos (GPRT)
(runoresa 4). Pe3ynbTaTel MOKA3bIBAIOT 3HAUYUTEIHHYIO aB-
TOKOPPEISIINIO N30BITOYHON BOJIATHIILHOCTH: KO3 duImeH-
THI J1aroB 1—3 3HaYMMbl WM OMM3KM K 3HaYMMOCTH (Jar 1:
1,188286, p<0,001; nmar 2: —0,628198, p<0,001; mar 3:
0,290201, p<0,001), 9TO CBHUAETEIBCTBYET 00 HHEPIHOH-
HOCTU BOJATHJILHOCTU. [ €ONOMUTUYECKUH PUCK OKa3bIBaeT
3HAYMMOE BO3JIEHCTBHE Ha M30BITOUHYIO BOJATHIILHOCTD
¢ narom 1: koapdumment —0,006769 (p=0,035) ykasbiBaer,
gro poct GPR nHa 100 ex. cHmwkaeT W30BITOYHYIO BOJa-
TnbHOCTh Ha 0,68 m.m. Jlarm 2 m 3 GPR He3HaumMbl
(»>0,05) (puc. 5). Tect I'peitnmkepa (p=0,113) He oTBepra-
eT rumnoresy 4 o0 OTCYTCTBHMHM NPHUYMHHOCTH HAa YpPOBHE
5 %, uto ToBOopuUT 0 ToM, uTo GPR He sBIsIeTCS HATEKHBIM
MPEAUKTOPOM BOJATWIIBHOCTH 30JI0Ta B JJONTOCPOYHOM MeEp-
CIEKTHBE, HECMOTps Ha 3HaYMMOCTh l-ro  Jara.
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Puc. 3. I'pagux onesnozo npesviuenus soramunvnocmu MOEX 6o epemss CBO
Fig. 3. Chart of MOEX daily volatility excess during the SMO
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Puc. 4. I'pagpux onesnoeo npesviuenus soramunvrocmu SPY 60 epems Upaxckoii otinbi
Fig. 4. Chart of SPY daily volatility excess during the Iraqg War

Ob6patHoe BiusiHME BoJaTiIbHOCTH Ha GPR oTrcyTcTBYy-
er: kodddurmenter garoB Act He3Hauumbl (ar 1:
-1,191310, p=0,138; mar 2: 1,169189, p=0,319; nar 3:
—0,152323, p=0,849), uro WUCKIIOUAET JBYHAIPABICHHYIO
cBs3b. JlaHHAs OIHOCTOPOHHSIS 3aBHCHMOCTH OOBSICHSICTCS
poIbBio 3070Ta Kak Oe3omacHoro aktuBa: poct GPR, cBs3an-
HBIA C TCOMOJIMTHYCCKHMMHU KpHU3UCaMHU (BOMHBI, CAHKIIUH,
KOH(JIMKTBI), YBEIIMYUBACT CIIPOC HA 30JI0TO, YTO CTAOWIIH-
3UPYeT €ro HEeHy W CHIKACT KPATKOCPOUHYIO BOJIATHIIB-
HOCTh. B cBOIO oYepesb, H3MEHEHUS BOJATUIILHOCTH 30JI0Ta
HE BJMSIOT Ha BOCIPHUSATHE TEOMOJUTUYECKOTO PHCKA, TaK
KaK PBIHOK (pOKycHpyeTcs Ha (yHIAMECHTAIBHBIX (haKTopax
GPR, Takux kak HOBOCTH O KOH()JIMKTaX, a HE HA JUHAMUKE
IICH JPAroleHHBIX MeTaIoB. Koppesiust ocTtaTkoB ciadast

(0,152494), uro yka3pIBaeT Ha MHHUMAJIBHYIO HEYYTCHHYIO
B3aMOCBSI3b, BO3MOKHO, M3-32 BJIMSHHS JPYrux (akTopos,
TaKMX Kak MHQISIMS, Kypc JoJUlapa WM LIeHbl Ha He(Thb.
Kak utor, rumore3a 4 yacTHYHO TMOATBEPANIACH, 3a HCKIIIO-
YEeHNEM HaIlPaBICHHOCTH JIBI)KECHHS BIMSHHS.

CpasHurenbHblil ananu3 BausHusas GPR Ha pasBuTeie
U pa3BHBaoIIecs PbIHKH (rUnmore3a S)

Janee npoaHanu3upyeM BOJATUIBHOCTb OCHOBHBIX MH-
aexcoB CIA u Poccum, paccmorpum ux cBsazb ¢ GPR
n EPU, a takxe BBIIBMM CTENEHb BIMSAHUS (THIOTE3a S).
Jnst Hayana paccCMOTPHUM M30BITOYHYIO BOJIATWIIEHOCTE SPY
n GPR. Pe3ynbraThl MOKa3bIBalOT 3HAYUTENBHYIO aBTOKOP-
penanuio  M30BITOYHON BOJNATHIBHOCTH: KO3 (OUIIMEHTHI
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Puc. 5. I'pagux umnynocuvix omraukos uzdvimounou sonamuivnocmu XAUUSD u GPR
Fig. 5. Chart of XAUUSD and GPR excess volatility impulse responses

25

naroB 1-3 3Ha4MMbl WM ONM3KM K 3Hauumoctu (nar 1:
1,243966, p<0,001; mar 2: —0,586861, p<0,001; mar 3:
0,181232, p<0,001), yto cBUAETEILCTBYET 00 WHEPLUOH-
HOCTH BOJIaTWJILHOCTH. ['€ONONUTUYECKUN PUCK HE OKa3bl-
BacT 3HAYMMOTO BO3ACHCTBUS Ha M3OBITOYHYIO BOJATHIIb-
HOCTPH Ha BceX Jiarax: koa¢¢umueHTs garos 1 (—0,000676,
p=0,851), 2 (0,000342, p=0,942) n 3 (—0,001699, p=0,638)
HezHauuMbl (p>0,05). Dto ykaseBaeT Ha TO, 4to pocT GPR
HE BBI3BIBACT 3aMETHHIX M3MEHEHHI B M30BITOYHOM BoOIa-
tunbHOCTH SPY (pmce. 6). Tect I'pefinmxepa (F=0,2074,
Kputnyeckoe 3Hadenue 2,617, p=0,891, df=(3, 752)) ne
OTBEpraeT THIOTE3y 5 00 OTCYTCTBUHM IPUYMHHOCTH Ha
ypoBHe 5 %, noarBepxaas, utro GPR He sBusiercs mpenuk-
TOPOM BOJIATHIILHOCTH SPY.

Ob6partHoe BrusiHHE BoslaTuiIbHOCTH Ha GPR orcyTcTBY-
eT: ko3 PunueHTH 1aroB Ac, He3HaunMsl (nar 1: 0,081046,

0.0010 PN

0.0005

p=00911; nar 2: —0,037774, p=0,972; nar 3: —0,158293,
p=0,826), 4yT0 UCKIIIOYAET JABYHANpaBICHHYIO CBs3b. [laHHas
OJJTHOCTOPOHHSISI HE3aBHCHUMOCTh OOBSICHSETCS CHElM(pHUKON
amepuKkaHckoro QonmoBoro peiHka: poct GPR, cBsi3aHHBII
C TEOMOJINTHIECKUMH KpH3UCaMU (BOMHBI, CAaHKIMH, KOH-
(DIIUIKTBI), UIMEET OrPaHWYCHHOE BIMSHHE HA BOJATWIBHOCTH
SPY, tak xak mupoxuit uamexc S&P 500 muBepcudummpo-
BaH M0 CEKTOpaM M yCTOMYMB K JOKAJbHBIM I'€ONONIUTHYE-
CKUM MIOKaM Onaromapsi CHIBHOW SKOHOMHUYECKOH Oase
CIIIA. B cBoro odepenb, M3MEHEHUs BOJaTWiIbHOCTU SPY
HE BIMAIOT Ha BOCIPHUATHE T'€ONOJUTHYECKOTO PHUCKA, YTO
MOMKET OBITH CBSI3aHO C TeM, uTo pbriHOK akuuii CILA Boc-
IIPUHUMAETCSl KaK MHJUKATOP BHYTPEHHEH SKOHOMMUECKOM
CTaOMJILHOCTH, a HE TEOTOJIMTUYECKON HEONPENeICHHOCTH.
Takum 00pa3oM, T'EOMOIUTHYECKUII PUCK HE OKa3bIBaeT
3HaYUMOTO BIIMSHHS Ha HM30BITOUYHYIO BOJIATHIIBHOCTH

0.0000 =
-0.0005

-0.0010

-0.0015

M36biTouHan BONAaTUNbHOCTDL, B NYHKTaX
|

10 15 20 25

Bpema, B Mmecauax

Puc. 6. I pagux umnyniscrvix omxauxos uzdbvimounoi gonamunvnocmu SPY u GPR
Fig. 6. Chart of SPY and GPR excess volatility impulse responses
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SPY HM Ha KpaTKOCPOYHOM, HH Ha JOJITOCPOYHOM TOPHU30H-
Tax, YTO MOAYEPKHBACT YCTONYMBOCTH aMEPHUKAHCKOTO
(hOHIOBOTO pPBHIHKA K T€ONOIUTHYECKUM Imokam. OTcyTcT-
Bre oOparHoro BmusHUS W npwuamHHOCTH (p=0,891) moz-
TBEP)KAACT, YTO BONATWIBHOCTh SPY ompenensercs B mep-
BYIO OY€peib BHYTPCHHUMH 3KOHOMHUYECKHUMHU (paKTOpaMH,
a He II00aJbHBIMU I'€ONOIUTUIECKUMU PUCKAMHU.

B ommuune ot SPY, BeBoasl ansa uHmekca MOEX 006-
patHble. Pe3ynbraTsl MOKa3bIBalOT 3HAUUTENBHYIO aBTOKOP-
pensunio  M30BITOYHOM BOJNATHIBHOCTH: KOA(D(QHIIMEHTHI
naroB 1-3 3HaYMMBl WM OJIM3KM K 3HaYUMOCTH (Jar 1:
1,136168, p<0,001; nmar 2: —0,375765, p<0,001; mar 3:
0,093693, p=0,084), 9TO CBHUAETEIHCTBYET 00 HHEPIHOH-
HOCTH BOJIATHJIBHOCTH. | €OMONUTHIECKUIT PHCK OKa3bIBACT
3HAYMMOE BO3JCHCTBHE Ha H30BITOYHYIO BOJATHIBHOCTB:
ko3 durment l-ro mara 0,048198 (p=0,005) ykaspiBaer,
gro poct GPR na 100 en. yBennmumBaeT n30BITOYHYIO BOJIA-
THWIBHOCTH Ha 4,8198 B romoBOM BBIpaXCHHHU 4epe3 OIHH
Mmecsn, a kodp¢unuent 3-ro mara —0,049908 (p=0,004)
CBUJIETENIBCTBYET O KOPPEKIMH Ha TPEeTheM Mecsue (puc. 7).
Jlar 2 GPR He3nauumm (p=0,703). Tect I'peiinmxepa
(F=5,895, xputuueckoe 3Hauenue 2,619, p=0,001,
df=(3, 638)) oTBepraeT runoTe3y 5 00 OTCYTCTBHM MPUYUH-
HOCTH Ha ypoBHe 5 %, noareepxkaasd, 4ro GPR mpuunHHO
BJIHSET Ha N30BITOYHYIO BoMaTmwibHOCTS MOEX.

ObparHoe BimsHHE BojaTwibHOcTH Ha GPR Takke
MIPUCYTCTBYET: KOG HUIUECHTH JaroB 1—3 3HaunMsI (ar 1:
0,526290, p=0,004; nar 2: —0,958465, p<0,001; mar 3:
0,354285, p=0,045), uTo yKa3bpIBacT Ha JBYHAIPABICHHYIO
CBs3b. [IBYCTOPOHHSISI 3aBUCUMOCTh O0BsICHSIETCS crieruu-
Kol poccuiickoro ¢onnoBoro peiHka: poct GPR, cBszan-
HBIA C CAHKIMSIMH, KOH(DIMKTAMU WIH TE€OMOJIUTHUCCKON
HECTaOMIIBHOCTRIO, yCHIIMBaeT BojatwibHOCTh MOEX m3-
3a YyBCTBUTEIHLHOCTH POCCUHCKOTO PHIHKA K BHEITHUM IIO-
KaM, BIMAIONUIMM Ha MOTOKM KaluTajla U OXXKUIAHUSA WHBE-
cTopoB. B cBOIO ouepenp, MOBBIMIEHHAS BOJATHIIBHOCTD
MOEX, otpakaromnias HecTaOWIFHOCTh SKOHOMHUKH, MOXKET
YCHJIMBAaTh BOCIIPUSTHE TEONOINTHYECKOTO PUCKA, TaK KaK
HECTaOMJIBHOCTh  POCCHHCKOTO accouumupyercs

pBIHKA

0.0015

0.0010

0.0005

C MOJIUTUYECKOW M 3KOHOMMYECKOH HEONpEAE/IEHHOCTHIO,
0COOEHHO B yCJIOBHUSAX 3aBUCHMOCTH OT HKCIIOPTa PECYpPCOB
W CaHKIMOHHOTO HapieHusd. Koppemsmms octatkoB ciabas
(0,160464), ato yka3pIBaeT HA MUHUMAJIBHYIO HEYYTCHHYIO
B3aMMOCBS3b, BO3MOJKHO, W3-3a BIIISTHUAS IPYTUX (PaKTOPOB,
TaKUX Kak IEHBl Ha He(Th, BaJMIOTHBICE WHTepBeHIMH LB
P® wmn mobanpHbIe 5KOHOMHYECKUE YCIIOBHsL. TakuM 00-
pPa3oM, TEOMOIIMTHYCCKUI PUCK OKa3bIBaeT ObICTpoe (B Te-
YCHHE OJIHOTO MECSIa) M 3HAYMMOC BIUSHHE HA WU30BITOY-
Hyto BonatwibHOCTs MOEX ¢ mocnenyromieit koppekuueit
Ha TpPEThbeM Mecsle, NPU 3TOM BOJATUIBHOCTb, B CBOIO
ouepenp, BiugeT Ha AuHamuky GPR, nemoHcTpupys B3au-
MOCBSI3b MEKAY PHIHKOM H T€OTIOIMTHYECKUMH (paKTOpaMH.

BunHzo, 4to 1Ba U3 Tpex MpEnIoNOKEHUH B paMKax I'-
moTe3bl 5 okazanuck BepHbIMH. GPR meficTBuTENRHO CHITB-
Hee BIMSET Ha Pa3BUBAIOLIMECS PHIHKH, B OTJIMYME OT pas-
BuThIX. Ecnu Busiaue Ha MOEX ObII0 CHUTBHBIM M 3HAYH-
MBIM, TO B ciydae SPY peakumsi okaszamach oOpaTHOU
U HE3HAYMMOH B CHJIy YCTOMUMBOCTH DKOHOMHUKH K T€OIO-
muTHdeckuM 1mokaMm. Octanock BbIsIBUTH BiusiHue EPU
Ha OCHOBHBIE HHJIEKCHI.

Bausinue 3xoHoMu4eckoil HeonpenejgenHoctu (EPU)
Ha OCHOBHbIE HHJEKCHI (runore3sl 6, 7)

OreHnM TUHAMHUKY B3aUMOICHCTBUS Mexmy Act (M30bI-
TOYHOH BOJIATHJIBHOCTHIO) MHACKca MOEX u MHAEKCOM 3KO-
HOMIYecKol HeonpeneneHHoctH Poccuu (EPU_RUS) (rumo-
Te3a 6). Pe3ynbTaThl MOKA3BIBAIOT 3HAYUTEIFHYIO aBTOKOPpE-
JSANUI0 M30BITOYHONM BOJNATHIIEHOCTH: KOI((HUIMECHTH JIaroB
1-3 3HaunMbl WM Oym3kK K 3HaumMocTH (Jar 1: 0,962160,
p<0,001; mar 2: —0,436186, p<0,001; mar 3: 0,088761,
p=0,354), 4TO CBUIETENBCTBYET 00 HWHEPIMOHHOCTH BOJIA-
TWIFHOCTU. DKOHOMHYECKasi HeolpeIeJIeHHOCTh Poccun oka-
3pIBaeT cnaboe Bo3zeiicTBre Ha U30BITOYHYIO BOJIATHILHOCT!
ko3 dunment 1-ro mara 0,000528 (p=0,051) Haxomutcs Ha
TpaHU 3HAYMMOCTH, yKa3biBas, uTo poct EPU RUS nHa 100 en.
YBEJIMYMBACT M30BITOYHYIO BONATIIILHOCTH Ha 0,0528 B TO0-
BOM BbIpaxkeHuH uepe3 oauH Mecsu. Jlaru 2 u 3 EPU_RUS
HesHaunMbl (p=0,879 u p=0,194 cootBercTBeHHO) (pHC. §).
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Puc. 7. I'pagpux umnynvcneix omxauxos uzdbvimounoi eonamunvnocmu MOEX u GPR
Fig. 7. Chart of MOEX and GPR excess volatility impulse responses
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Puc. 8. ['papux umnynvcuvix omrnukos usdvimounou sonamunviocmu MOEX u EPU _RUS
Fig. 8. Chart of MOEX and EPU_RUS excess volatility impulse responses

Tecr I'peftnmxepa (F=1,789, kxputnueckoe 3HaueHUE 2,639,
p=0,150, df=(3, 266)) He oTBepraer rumore3y 6 06 OTCyT-
CTBHM IIPUYMHHOCTH Ha YPOBHE 5 %, MOATBEp)kAas, 4TO
EPU RUS He sBnsercs HaIeXKHbIM NPEAUKTOPOM BOJa-
tunbHOcTH MOEX.

O6patHoe BausHUe BoslaTuiabHOCTM Ha EPU RUS
MPHUCYTCTBYET: KOA(GGUIMECHTH JIaroB 1 W 2 3HA4YKUMBI
(mar 1: 170,520230, p<0,001; mar 2: —136,929822,
p<0,001), a nmar 3 6mu3ok k 3Haummoctu (51,526435,
p=0,083), uTo yka3pIBaeT Ha JIBYHAIpPaBIEHHYIO CBS3b.
JIByCTOpOHHSS 3aBHCHMOCTb OOBSACHSETCS CIEHUPUKOH
poccuiickoro ¢orgoBoro peiaka: poct EPU RUS, cBs-
3aHHBIN ¢ BHYTPEHHEI 3KOHOMHYECKOI HEONpe/esIeHHO-
CThIO (HampuMep, W3MEHEHUS B PETyJUpOBAaHUM, CAHK-
1M, KoJIeOaHWs IIeH Ha He(Th), MOKET yCHIMBAaTh BOJIa-
trapHOCTE MOEX dYepe3 HecTaOMIBHOCTH OXUTaHHUN
HHBECTOPOB M OTTOK KamuTama, xoTs 3(hdeKT ciadbrii.
B cBoto ouepenn, moBwimeHHas BonaTuiabHOCTh MOEX,
OoTpakaroliass HeCTaOMIBHOCTh PBIHKA, YCHJIMBAeT BOC-
MpHUATHE dKOHOMHUYECKON HeompeeneHHocTH B Poccun,
TaK KaK BBICOKas BOJATHJIBHOCTH aCCOIMUPYETCS C MaK-
POPKOHOMHYECKOW W TOJHUTHYECKOW HECTAOMIBHOCTHIO,
0COOCHHO B YCIIOBHSIX 3aBHCHMOCTH 3KOHOMHKH OT JKC-
MOpTa PECYpcoB M CAHKIHMOHHOTO naBieHus. Koppens-
us octaTkoB ymepeHHas (0,403272), 94To CBUAETENBCT-
ByeT O HaJIWYUH HEYYTEHHOW B3aUMOCBSI3H, BO3MOXHO,
U3-32 BIMSIHUS APYTUX (PaKTOPOB, TAKMX KaK I'€ONOJIUTHYE-
CKHE PUCKH, IIeHBI Ha HedTh mim naTepBeHun L{b PO.

Takum o00pa3oMm, SKOHOMHYECKas HEOMPEAETICHHOCTD
Poccun (EPU_RUS) oxassiBaeT cimaboe M KpaTKOCPOUHOE
(B TeueHHWE OIHOTO MecsIa) BIMSHHE HAa W30BITOYHYIO BO-
natwibHOCTh MOEX, mpu 3TOM BOJNATHIBHOCTH, B CBOIO
ouepenb, 3HAYUTEIbHO BiIUseT Ha amHamuky EPU RUS,
JEMOHCTPHUPYsl B3aUMOCBS3b MEXIY PBIHKOM M BHYTPEH-
HUMH SKOHOMHUYECKHMH (akropamu. OJHAKO OTCYTCTBHE
npuuuHHOoCcTH (p=0,150) momuepkuBaer, yro EPU RUS
HE SIBJISETCS] KIIOUEBBIM JpalBEpOM BOIATHMIIBHOCTU POC-
CHUICKOTO pBIHKA, [IJ€ JIOMHHUPYIOT TI€OMNOJIUTHUECKUE
U CBIPbEBBIE (DAKTOPEI.

B nccnenoBaHnm oneHMBacTCS KOPpENSIUs H30BITOU-
Hoit BomatwibHOCTH SPY m EPU _USA (runotesa 7). Pe-
3yNbTaThl TOKa3bIBAIOT 3HAYUTENBHYIO aBTOKOPPEISIHIO
M30BITOYHON BOJIATHIILHOCTU: KOI(QHIMEHTH! JaroB 1—4
3HAYMMBl WM OMu3ku K 3HaumMoctd (mar 1: 1,188301,
p<0,001; mar 2: —0,507149, p<0,001; mar 3: 0,127873,
p=0,121; nar 4: 0,038813, p=0,462), 4T0 CBHUAETENHCTBYET
00 MHEPIMOHHOCTH BOJATUIBHOCTH. DKOHOMHYECKas He-
onpeaeneHHocth CIIIA oka3piBaeT 3HAYMMOE BO3JEHCTBUE
Ha M30BITOYHYIO BOJATHJIBHOCTH C JlaroM 1: koaddurmeHt
0,000369 (p=0,008) ykaspiBaet, uto poct EPU Ha 100 ex.
YBENMUYMBACT W30BITOYHYIO BomaTmwibHOCTE Ha 0,0369
B TO/I0OBOM BBIPQ)XEHHH 4epe3 oAuH Mecsm. Jlar 2 Omm3ox
k 3HaunMoctH (—0,000291, p=0,070), a naru 3 u 4 He3HAYUMBI
(»=0,222 u p=0,583) (puc.9). Tecr I'peitamrepa (F=2,261,
Kputrdeckoe 3HadeHue 2,384, p=0,061, df=(4, 744)) e oT-
Bepraer runote3y 7 00 OTCYTCTBHM NPUYUHHOCTH Ha yPOB-
He 5 %, noarBepxnas, yto EPU CIIIA He siBisieTcst Haiex-
HBIM TPEAUKTOPOM BoJaTWwibHOCTH SPY B monrocpouHoit
MEePCIEKTHBE, HECMOTPSI Ha KPaTKOCPOYHBIH 3 dekT.

Ob6partHoe BiaustHUE BonatunbHOoCcTH HA EPU CIIA npu-
cyrcTByeT: ko3(duiment 1-ro mara 3HaumMm (mar 1:
50,540602, p=0,022), a ocTanpHbIe JTard He3HAYUMEI (J1ar 2:
—30,312959, p=0,365; nar 3: —4,984683, p=0,879; nar 4:
—3,885805, p=0,853), 9yTo yKa3pBaeT Ha YACTHYHYIO JIBY-
HaIpaBJICHHYIO CBf3b. [IByCTOPOHHSSI 3aBHCUMOCTH OOBsIC-
HSETCSl CHEeUM(pUKOH aMEpUKaHCKOTO (OHIOBOTO pBIHKA:
poct EPU CIIA, cBsi3aHHBI ¢ 5KOHOMUYECKON HeoIpese-
JICHHOCTBIO (HampuMep, M3MEHEHUs B MOHETapHOW MOJIH-
THKE, TOPTOBBIE BOWHBI, BBIOOPHI), YCHIIMBAET BOJATUIIb-
HOCTh SPY uepe3 HECTaOMIBLHOCTH OXKHJIAHUN MHBECTOPOB
W CHIDKEHHE amlleTHTa K PUCKY. B cBOIO ouepenp, MOBHIIICH-
Has BoJMaTWiIbHOCTH SPY, oTpaxaromias HeCTaOMIBHOCTH
pPBIHKA, MOXKET YCHJIUBATh BOCIPHUATHE HSKOHOMHUYECKON
HeonpeneneHHocTy B CIIIA, Tak kak BBICOKas BOJATUIIb-
HOCTb HAa HIMPOKOM PBIHKE aCCOLMUPYETCS C MAaKpPOIKOHO-
MHUYECKMMHU PUCKaMH, BIUSIOIIMMU Ha OM3HEC W MOTpeOu-
Tenbckoe goBepue. Koppemsanus ocTaTkoB yMepeHHas
(0,344513), 4r0 CBHIETENLCTBYET O HAJIMYUHM HEYYTEHHOU
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Puc. 9. [papux umnynscuvix omrnukog uzdovimounou sonamunvrocmu SPY u EPU_USA
Fig. 9. Chart of SPY and EPU_USA excess volatility impulse responses

B3aMMOCBS3H, BO3MOXHO, H3-32 BIMSHHUS IPYTHX (akTo-
POB, TakMX Kak mporeHTHble craBku OPC wnn reononu-
THYECKUE PUCKH.

Takum 06pa3om, 3koHOMHIYecKas HeonpeaeneHHocTs CIIIA
(EPU CIIIA) oka3bpIBaeT KpaTKOCPOYHOE (B TEUCHHE OHOTO
Mecslia) M 3HAYMMOE BIIMSHHE Ha HM30BITOYHYIO BOJIATHIIb-
HocTh SPY, Tpu 3TOM BOJATUIIEHOCTh, B CBOIO OY€PEb, Yac-
TH4HO BiusieT Ha nuHamuky EPU CHIA, nemoHcTpupys cia-
Oyl0 B3aMMOCBSI3b MEXKIY PHIHKOM M SKOHOMHYECKUMHU (ak-
Topamu. OnHAaKo OTcyTCTBHE NpuuuHHOCTH (p=0,061) mon-
yepkuBaeT, uro EPU CILIA He siBiseTCsS KIIOUEBBIM JIpaiBe-
poM BonaTuiabHOCTH SPY B OATOCpPOYHOM MEpCHEKTUBE, TIE
JIOMUHUPYIOT Jpyrue (akTopbl, TAKHE KaK KOPIOPATHBHBIC
JIOXOZIbI © MAKPOIKOHOMUYECKHE MHIUKATOPBI.

CpaBHuBas BbIBOIbI BiusgHug EPU Ha MHAEKcHl pa3Bu-
ThIX (SPY) m pasBuBatommxcsa crpan (MOEX), npuxoamm
K JI0Ka3aTelIbCTBY BBIJIBUHYTOM paHee rumnoressl 7. Bims-
HHE COHAIIPABICHHOE WM CTATUCTHYECKH 3HAYMMOE, Pa3BH-
ThI€ PBIHKM MEHEE BOCIIPUUMYHUBEI K 3KOHOMHUYECKOH HEOI-
pEneneHHOCTH, a pa3BHUBaloIINecs — 00jIee BOCIIPHUMYHBEI.

OBCYXKJIEHUE PE3YJIbTATOB

B skoHOMHMUecCKO# IUTEpaTrype, MOCBAMICHHOW (hakKTo-
paM BIUSHUS Ha BOJIATHJIBHOCTH ONUMOHOB [9; 10], ectb
MHEHHE, YTO BOWHBI BEAYT K KPYIHBIM IakeTaM OO/KeT-
HBIX CTHUMYJIOB, BBI3BAaHHBIX OBICTPO PACTYIIMMH pacxoja-
MH Ha 000poHY, uTo yckopser poct BBII mis Tex crpaw,
KOTOpbIE Y4YacTBYIOT BO BHellIHeH BoHHe. st cTpaH,
Ha YbeH TEPPUTOPHHU BEIETCSA BOMHA, CUTyaIwst oOpaTHas,
1 BOWHA MOXeT npuBecTd K cHmwkeHnto BBII Ha 20 % ue-
pe3 3 roxa, 4TO PaBHOCHUIIBLHO BIWSHUIO Bemmkoit gempec-
cun Ha 3KoHOMHMKY CIIA wmm B 2-3 pasa mpeBbImiaer
BIMAHHE ToOamsHOTO (uHAaHCOBOoro kpmimca 2008,
a TaKke MOXeT HpuBecTH K cHuxeHuro BBII Ha 50 % ue-
pe3 5 Jet, comacHO CpelHHMM OLIEHKaM aBTopa, 0e3 ydera
cnenudukn Kaxmoil sxoHomuku [11]. Crpanbl, KOTOpBIC
Be/lyT BOWHY Ha CBOEH TEPPUTOPHH, CTAJIKHBAIOTCS C OBICT-
PBIM pa3pyLICHHEM CBOEH SKOHOMUKU U SKCIOHEHIUAb-

HBIM POCTOM J0JITa A7l (PMHAHCHPOBAHMUS BOIHBI, YTO BBI-
HyXJaeT npuoerarb K ObICTPOMY PacHIIMPEHHUIO JACHEKHOH
6a3pl. TakuM o00pa3oM, LEHBI pPAacTyT B CpPEAHEM Ha
145 0. 0. B rox 10 TeX MOp, MOKa MPOAOKAETCS BOMHA.
Takas cuTyanust BeeT K pocTy ()OHAOBOTO DPBHIHKA, I10-
CKOJIBKY B JTAaHHOM CHUTyallUH aKIMH, SBISSCH pealbHBIMU
aKTHBaMHM, MOTYT 3aIUTUTh OT MHQISIIUOHHBIX MOCIEACT-
BUM BHYTPEHHUX BOWH, YTO, HAIIPUMED, U CTAJIO IPUYUHOMI
ObIcTpOro pocra (GpaHiry3ckoro (POHAOBOIO PHIHKA BO Bpe-
MeHa JBYX MHUPOBBIX BOMH [12].

Brusane BOWHBI Ha (QOHIOBBIA PHIHOK HE TaK OIHO-
3HAYHO, ¥ HEJb3s1 YBEPEHHO TOBOPHUTH KaK O pocte (HOHIO-
BOTO PBIHKA M3-3a 0ErcTBa WHBECTOPOB OT MHGWIAIIMHM, TaK
1 O €r0 CHIKEHHWHU M3-32 YBEIMUYECHUS] IPEMHHU 33 PUCK, KO-
TOpPOE PUBOAUT K CHIPKEHHIO LIEHBI PUCKOBBIX HHCTPYMEHTOB
[13; 14]. CornacHo uccnenoBanusm [15; 16], enuHcTBeH-
HOE, 0 YeM MOKHO TOBOPHUTH C OOJIBIIOI YBEpEHHOCTHIO, —
B JAHHOM CHUTyaIlMM BCETJa OCTAIOTCSd B IPEHMYILECTBE
KOMIIAHUK O00OpOHHOTO cekropa, a gomwiap CIIA umeer
TEHJICHINIO YKPEIUIAThCS B OTBET HAa HA4aJlo BOMHBI M3-3a
OercTBa M3 HAI[MOHAJIBHOW BAJIOTHI B MHUPOBYIO. J[aHHBIE
BBIBOJIBI MOXXHO MCIIOJIB30BaTh JUIS BBIIBIKCHHS THIIOTE3bI
0 3aBHCHUMOCTH BOJIATWJIFHOCTH IPOMBIIIIEHHOTO CEKTOpa
u GPR u 3aBucumoctr GPR u BanrorHoit mapsr USD / Ha-
LMOHAJIbHAS BaJIFOTA. XOYETCS TaKXK€ OTMETHTh, YTO aBTO-
PBI HE BBISBIIIM 3HAYMMYIO CTaTHCTHYECKYIO PEaKIHIO Iie-
HBI Ha 30JI0TO W ()OHIOBOTO PHIHKA B OTBET HA BOCHHBIC
COOBITHS, XOTS JOJITOE BPEMsI 30JI0TO PACCMATPHBAIOCH KaK
WHCTPYMEHT 3aIlUTHl OT PHCKOB. DTO yKa3bIBaeT Ha HEOO-
XOIUMOCTh JaJbHEUIIEro aHain3a BIMAHUSA (DaKTOPOB Ha
TaKOM BUJI aKTHBA, KaK 30J10TO.

[To muennto [17], maHHyIO CBS3b HEOOXOANMO paccMmar-
pHUBaTh ¢ TOYKH 3PEHUS «BOCHHOTO mopTdeisi». [Ipeamona-
raercs, 4To M0 MEpe YBEINYEHUS BEPOATHOCTH pa3BOpady-
BaHUs BOEHHBIX JEHCTBUM MHBECTOP MPOJAeT 4acTh UHCT-
PYMEHTOB «MHPHOTO TTOPT(]Es», BKIAAbIBASCH B «BOCHHBIN
noptgensy» ¢ Oonee HU3KOW JoXomHOCThIO. Ecim Beposr-
HOCTb HACTYIUIEHHUsI BOWHBI YBEJIIMYMBACTCSI IOCTENEHHO,
TO MHBECTOPHI NOCTENEHHO MEPEMEIIAOT CBOU AKTHUBEI
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U3 «MHPHOTO TIOPTQENss» B «BOCHHBIM MOpTdhenby 0e3
CWIIbHBIX KojeOaHWH Ha phiHKe. Eciam BoiiHA HadWHAETCS
pe3k0 M HEOXHWIAHHO, TO WHBECTOPHI BBIHY)KICHBI Cpasy
MPONaBaTh CBOW «MHPHBIA MOPTQEnsy It HGOpMUPOBAHUSL
«BOEHHOTO TIOPT(ENsT», YTO CO3MACT CHIBHOE HHUCXOJSIIEe
IBIDKeHHE Ha phiHKe (puc. 10). MoXHO BBIIBHHYTH THITOTE-
3y, 4TO pe3KOe Hayaslo BOIMHBI MPUBOIUT K BCIUIECKY BOJa-
TUJIBHOCTH, B OTIMYHE OT IUIABHOTO POCTa BEPOSITHOCTU
HACTYIUICHHUS BOCHHOTO KOH(JIMKTa, M JAHHBIH BCILUIECK
CBsI3aH C MTHOBEHHOM NPOAaxel «MUPHOTO ITOPThEs».

PazBuBas nanubie uaeu, SKOHOMUCTHI [18; 19] BrisBIIN
3aBHCUMOCTh IIEHBI 30J10Ta OT TEONOJIMTHUYECKOrO PHUCKA.
Kak oxazanocs, GPRT xoppemupyeT ¢ 3010TOM, B OTIAYHE
GPR u GPRA, a 3HaunT, MOXXET W KOPPEIUPOBATH C BOJA-
THJBHOCTBIO ero TieHsI [20].

GPR oxa3pIBaeT Oolnblee BIMSIHHAEC Ha PA3BHBAIONTHCCS
PBIHKH, YeM Ha Pa3BHUTHIC, U, KaK CIEICTBHUE, CHIIbHEE BIIHS-
€T Ha BOJATWJIBHOCTh HHCTPYMEHTOB (OHIOBOTO pPHIHKA
Pa3BUBAIOIIKXCS CTpaH. JTa NMPEINoNoKeHHe OCHOBAaHO Ha
TOM, YTO B CIy4dae peaju3allid JaHHBIX YIPO3 CTpPaHBI
C Pa3BUTON PKOHOMHMKOH M, KaK CIIEJICTBHUE, C Pa3BUTOM OaH-
KOBCKOH CHCTEMOI MOTYT OBICTPO HOAABUTH MOCIEACTBUS
JMaHHBIX (QakTopoB [21]. TakuM mpuUMEepoOM MOXKET MOCITY-
skuTh peakust CIIA Ha ogHy n3 komnoHeHT GPR — tepakT.
Bo Bpemena tepaktoB 11 centsiOpst 2001 r. CIIIA Haxomm-
JCh HE B JyYIIEM MOJOKEHUH, TEPEKUB MY3BIPh JTOTKO-
MOB, U Ka3aJOCh, YTO TEPAKT IPUBEICT MIATKYIO0 IKOHOMHKY
K peneccnn. OmHako Omaromapst OvicTpoir peakuuu OPC
B BHJC NOKYNKH Ka3HAYEHCKUX OOIHMramuid Ha OTKPBHITOM
PBIHKE YyNAOCh OBICTPO YCHOKOMTH (DPMHAHCOBBIE PBHIHKH
U TIPeJOTBPATUTh KPHU3HC JHUKBUIHOCTH. CpenHecpoyHbIe
MOCIEACTBUS TEPPOPUCTHYECKUX aTak ObUIM CMSTYEHBI
CHIDKeHHeM cTaBkH Ha 0,5 1. II. ¥ JONOJTHUTENbHBIM CHH-
skenueM Ha 0,25 B oktadpe 2001 r. be3ycnoBHo, B cTpaHax
c Oosiee HU3KUM YPOBHEM Pa3BUTUS IKOHOMHKH pPEaKIUs
Oputa Ob1 MeHee 53(QeKkTHBHOW ¥ HECBOCBPEMEHHOM,
YTO NOATBEpxKAaercs [22].

[Tomy4yeHHBIE BBIBOIBI UMEIOT IPAKTHYCCKYIO [ICHHOCTD
UL TPO(EeCCHOHANBHBIX TPEHAepOB, MOPTPEITBHBIX Me-
HEIDKEPOB, a TaKkke MHCTUTYIHUOHAIEHBIX MHBECTOPOB, KO-
TOpBIE CTPEMSTCS ONTUMHU3UPOBATH CBOU CTPATETHH OIIIIH-
OHHOW TOPTOBJIM U XEDKUPOBAHUS B YCIOBHAX INOOAIBHOMN

MNapeHue akumi

HECTaOWJIBHOCTH. V30BITOYHAS BOJATHIBHOCTH, OIpele-
msieMasi Kak MPEBBIIEHHE CPEIHEHCTOPUYECKOTO YPOBHS
BOJIATHIBHOCTH AaKTHBA, CIY)KUT BAXHBIM HHIUKATOPOM
PBIHOYHOTO COCTOSIHUS, CUTHAJIM3HPYET O BO3MOXKHOU IIe-
PEOIIEHEHHOCTH OMIIMOHOB M OTKPHIBAET BO3ZMOXKHOCTH IS
MPOJAXH ONMIHOHOB KaK CTPATETHH M3BICUECHUS NMPHOBLIH.
VYuuThiBasi BBISBICHHBIE BPEMEHHBIC Jard, HHTCHCUBHOCTD
BO3JCHCTBHS (D)AKTOPOB M PaA3NINYUs B PEaKIUAX PA3BUTHIX
W Pa3BUBAIOLIMXCS PHIHKOB, Npe/IaraeM psij Clelualn3u-
POBaHHBIX ONIMOHHBIX CTPATEIUil.

IMockoneky ana uaaekca MOEX poct GPR nHa 100 en.
YBEIMYMBAECT HW30BITOYHYIO BOJNATWIbHOCTH Ha 4,8198 %
B TOIOBOM BBIP@XCHHHU depe3 ofuH MecAr (Kod(huimenT
0,048198, p=0,005), a mns BamrorHo# maper USD/RUB —
Ha 0,10 % (xoadpdumument 0,0010, p=0,025), To Takas gyB-
CTBUTENBHOCTb TpeOyeT NPUMEHCHMS AKTHUBHBIX XCIDKHU-
pyroomux crpareruil. [ns Takux Lened MOKHO HCIIOJNIB30-
BaTh OaprepHBIe onmmoHHBI (barrier options) ¢ QyHKIHEH
knock-out, rae mNoOKymka MyT-ONIMOHOB Ha ()BIOYEPCHI
MOEX win Bamotable onironsl Ha USD/RUB aktuBupy-
eTcsl IPU JOCTIDKEHUH MOpOTra BOJNATUIILHOCTH, HApUMeED,
B 5 % pocta. Kpome TOro, mpu BBISBICHHH H30BITOYHOMN
BOJIATHJIBHOCTH, NPEBBILAIOIIEH  CPeIHEHCTOPUUECKUE
ypoBHH (Hanpumep, 6osee 20 % it MOEX), MoxHO mpH-
MEHSATH CTPaTeTHI0 KOpPOTKoro crpeHria (short strangle),
KOTOpasi BKJIIOYACT B ce0sl MPOAaXy MyT- M KOJUI-OMIIMOHOB
C OIMHAKOBOHM naroil skcmuparwm (Hampumep, 30 mTHE)
W CTpaiKaMH, pacIoJOKCHHBIMH BBIIIE U HIDKE CIIOTOBOM
ILIEHBI, YTO MO3BOJIUT 3apab0TaTh Ha NEPEOLCHEHHOCTH OIl-
IIOHOB 32 CYET CHIDKEHUS MX IPEeMHUil o Mepe crabuin3a-
Uy pblHKa. IIOMUMO ONKMCaHHON BbILIE CTPATETHU MOMKHO
HCIIOJIb30BaTh BEPTUKAIBHBIA myT-crpen (vertical put
spread) myTeM KOMOWHAIIUK MTOKYIIKH KPaTKOCPOYHOTO MYyT-
OMIHOHA C MPOAIAXKEH MyT-ONIMOHA C 0OoJIee HU3KUM CTpai-
KOM JUTSI CHFDKEHUSI CTOMMOCTH XeJIXKa U aJlaNTaluu K Kpar-
KOCPOYHBIM CKadKaM BOJIATHIIBHOCTH.

Jus mpomsrnmenHoro cekropa (NASDAQ Industrial),
rne BiusHue GPR mposiBisiercs ¢ marom 2, yBenuyuBas
BOJIATUNIBHOCTH Ha 2,47 % npu pocte GPR Ha 100 myHkTOB
(xoadpdumment 0,0247, p=0,011), npeanaraercs crparerus
3ammTHOTO Koiutapa (protective collar). Drta crparerus
BKJIIOYAET MOKYIKY IyT-OMUHUOHA Ha cekTtopaibHbii ETF

I PocT akumit

MwupHbI noptdenb

Ouagaemblie BbIiNAATbI

A 4

1
I
I
|
| BoeHHbIV nopTdenb
I
[
|
1
1

v

Puc. 10. Cxema nepemewjenus cpeocms u3 «MupHo2o nopmepensy 6 «goennwiii nopmepenvy [10, c. 7]
Fig. 10. Scheme of transferring funds from the “peace portfolio” to the “military portfolio” [10, p. 7]
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XLI co crpatikoM Ha 3 % HIDKE TEKYyIIeH IEHBI M HKCIIHpa-
nueit 60 mHeH, COBMEIICHHYIO C TPOAaXKeH KOJUI-OMIMOHA
co crpaifikoM Ha 5 % BBIIIE Ui YaCTUYHOTO IOKPBHITHS
MpeMud. YYUTHIBasl 3ama3abIBalouid AP ¢eKT, MOoATBEp-
XKIICHHBI MMITYJICHBIMH OTKJIMKAaMH C ITHKOM Ha BTOPOM
Mecsne, TpeHaepsl MOTyT HAaCTPOUTh SKCIHPAINIO OIIHO-
HOB, 4TOOBl MHHHMHU3UPOBATh H3JEPKKH M 3allUTUThH
noprdens OT pocTa BOJATHIBHOCTH. Ecim u30bITOUHAS
BOJIATUIBHOCTh IIPEBBICUT CPEAHUI ypOBeHb (Hampumep,
oonee 15 % mnsa XLI), MOXXHO JONONHUTH CTPATETHIO TPO-
JlaKe BepTHKaIbHOTrO Koyui-ciipena (vertical call spread),
IIpojaBasi KOJUI-OMIOH CO CTpailkoM BBIIIE TEKYyILEH LEHBbI
U TIOKyTIasi KOJUI ¢ emle OoJiee BBICOKUM CTPalKoM, 4TO I10-
3BOJIUT M3BJICYb MPHOBLIE W3 MEPEOLIEHEHHOCTH OMIIMOHOB
MIPU UX MOCIIEAYIOMEM YICIICBICHUH.

3omoto (XAUUSD) neMoHCTpHpYeT CHM)KEHHE H30BI-
ToyHOH BomatwibHOCTH Ha 0.68 m. m. mpu pocre GPRT
Ha 100 exn. (xo3¢pdumment —0,006769, p=0,035), uro mox-
YEepKHBaeT ero poib Oe3omacHoro akTusa. J{iIst MCIoib30-
BaHHUS ATOM XapaKTEpPUCTHKU PEKOMEHAYeTCs CTpaTerus
«Obrumnit cpeny (bull spread). Ona BKiIIOYAET MOKYIKY
KOJII-OTILIOHA Ha ()BbIOYEpChl Ha 30JI0TO CO CTpailkoM Ha
2 % BbIe Tekymeidl LeHsl W dkcnupanuedt 3045 nueid,
COBMEIICHHYIO € MPOJakKel KOJUI-ONIHOHA ¢ OoJiee BBICO-
KAM CTpaiikoM (Hampumep, Ha 5 % BBIIIE) IS TTOMYICHUS
IpeMHr. JTa CTpaTerus MO3BOJSIET 3aUKCHPOBATh ITOTEH-
LUaJbHBIA POCT LEHBI 30510Ta B nepBele 30 nHEH mocie
T€ONOJIMTHYECKOTO II0Ka, OJHOBPEMEHHO OTPaHWYMBAS
PHCK Yepe3 MONTyYeHHYIO0 npemuto. [Ipu BBISIBICHUN H30BI-
TOYHON BOJATHIBHOCTH, CUTHAJIM3MUPYIOUIEH O mepeolie-
HEHHOCTH OII[MOHOB, MO)KHO HMPUMEHSTH CTPATETHIO (CKe-
Je3Hbli KoHmop» (iron condor), mpopaBas MyT- U KOJUI-
ONLMOHBI C BHEMHUMM cTpaiikamu (Hampumep, =10 %
OT TEKYIIEH IIeHbl) U MOKYIasl OMIMUOHBI ¢ Ooliee JaTeKuMHI
crpaiikamu (15 %), 4To 00eCHeYuT A0XOM 3a CUET CHUXKE-
HUSI IPEMUH TpW cTabmnm3anuy pelHKa. s monrocpod-
HBIX MHBECTOPOB MOXKHO JIONIOJHUTH TOPTQETb aKIUIMHU
3onoronoObBaromux KommaHuii wepe3 ETF, wucmomssys
30JI0TO KaK 0a30BBII XeKUPYIOIINH aKTHB.

Jns pa3BUTBIX PBIHKOB, Takux kak SPY, rae BiusiHue
GPR nesnaunmo (p=0,891), a EPU mpowmsBomuT Kpartko-
cpounblii  pdekr (koadpuuuent 0,000369, p=0,008),
npejajaraeTcss crparerus «WIMHHbBIA - ctpamuy  (long
straddle). /lanHas ctparerus mpeanoyaracT OJHOBPEMEH-
HYIO MOKYIIKY KOJUI-OIII[HOHOB U IyT-ONIIMOHOB Ha MHIEKC
VIX ¢ OauHaKOBBIMH CTpaiKkaMH, OMU3KMMH K TEKyIlen
LeHe, U naroil skcnupauuu 45 aueit. K npumepy, npu oxu-
JTaeMBIX MAaKpPOAKOHOMHUYECKUX M TEOMOIUTHYECKUX COOBI-
TUSX Tperaep MOXKET MpHOOpecTH onmmoHb Ha VIX mis
obecrieueHns] NPUOBIIIBHOCTH TPH JIIOOOM 3HAYUTEILHOM
JIBIDKCHUM BOJIATWIIBHOCTH. B cilydae XeKMpOBaHUS
moptdenss SPY MOXKHO HCHONB30BaTh 3alIUTHBIA YT
(protective put) myTem MOKyIKd ommuoHa myT Ha SPY co
cTpaiikoM Ha 2 % HIDKE TeKyIIeH LeHBI U ¢ JaTOH IKCTIHpa-
nun 30 gHE#H A 3amuThl OT TMaJeHWs PhIHKA B TEPBBI
MeCHI] ITOCJIe BHEIITHHUX IIIOKOB.

Js MOEX, tae Bimusaune EPU_RUS cna6oe (p=0,150),
HO oOpaTHOe BO3IeHCTBUE BoJATHILHOCTH Ha EPU 3Haum-
Mo (p<0,001), pekOMEHIyeTCsl CTpaTerust «BEPTHKAIBHBIN
cpen c 3amuroi» (protected vertical spread). Ona BkuioO-
yaeT NoKynky myT-onuuoHa Ha MOEX co ctpaiikom Ha 3 %
HUXe TeKylled LeHbl U skcnupauueid 30 qHel AJis 3ammThl
OT pocTa BOJATWIBHOCTH, COBMEIIEHHYIO C Mpojaxein

KOJUT-OIIIFOHA CO CTPaikoM Ha 5 % BBIIIE U MOTYYCHUS
mpeMud. OJTa CTpaTeTHsl YYUTHIBACT [BYHAIPABJICHHYIO
CBsI3b, TIO3BOJISS 3apaboTaTh HAa OOpaTHOM BIMSHHH BOJIa-
tupHOCTH Ha EPU RUS, ecnmm priHOK crabmmmsupyercs
T0CJIe II0KA, HAPUMEp H3-3a N3MEHEHUH B PETyIHPOBAHUH
win neH Ha HedTs. Ilpu BeIABNEHMM H30BITOUHOI BOJIa-
THIBHOCTH (Hampumep, Oonee 25 % mnst MOEX), moxHO
UCIIONIb30BaTh KOPOTKHUil cTpeHri (short strangle), nponasas
IyT- U KOJUI-OMIIMOHBI co cTpaiikamu Ha 5-10 % ot Teky-
el IEeHBl, 4TO 00ECIeUUT JIOXOJ 3a CUET CHU)KEHHMS Ipe-
MU TIpU HOpMaJM3alud BOJIATWIILHOCTH. [l TOYHOTrO
TaliMUHra MOXXHO HMHTEIPHPOBATh aHAIN3 MaKPOIKOHOMH-
YECKUX MHINKATOPOB, TAKUX KaK JMHAMHKA 3KCIOPTA.

VYder paznuyuii B IOBEACHUN BOJIATHIIBHOCTH TP BHE-
3aIHBIX U MOATOTOBICHHBIX KOH(INKTaX TpeOyeT ananTus-
Horo moxxozaa. s BHe3amHbIX coObITHM, Takux kak CBO,
rae BonarmwibHOCTE MOEX pesko Bo3pacTaert, mpemiaraer-
Csl CTpaTerusi «KPaTKOCPOUHBIN myT-cripem» (short-term put
spread). OHa BKJIIOYaeT MOKYNKy myT-omnuona Ha MOEX
¢ skcriupanueit 7-14 nHe#t u cTpaiikoM Ha 5 % HIDKE TEKy-
1IeH IeHBI, JOMOJHEHHYIO NPOoJaKel MyT-OMIHoHa ¢ Ooiee
HU3KUM CTPaiKoOM JUIsi YaCTHMYHOTO MOKPBITHS 3aTpar. JTta
CTpaTerus I03BOJISAET ONEpPaTHBHO pearupoBaTh Ha IIOK,
MHUHAMIBHPYST HW3AEpXKKH. Ecnm n30bITOYHAs BOJNATHIIB-
HOCTbh CHUTHAJIM3HPYET O MEPEOLCHEHHOCTH, MOXHO JOIIOJI-
HUTh TMOAXOJ TPONKEH BEPTUKAIBHOIO KOJII-CIIpena
(vertical call spread) mns m3Bnedenust npuOsLTH. [111 MOHH-
TOopuHra 3()(HEKTUBHOCTH MOXHO HCIIOJIB30BaTh MHIUKATO-
PBI PBIHOYHON BONATHIIBHOCTH. )l TIOATOTOBICHHBIX KOH-
¢mkToB, Takux Kak Mpakckas BoiiHa (20 maprta 2003 1),
r7e BoJaTUIbHOCTh SPY HapacTaeT MOCTENEeHHO, PEeKOMEH-
JyeTcs KajneHaapHeiid myT-crpen (calendar put spread). On
MoJIpa3yMeBaeT MOATAIHYI0 MOKYIKY MyT-ONIMOHOB Ha SPY
¢ axermmparamu 30 u 60 queil u ctpaiikamu Ha 2—-3 % Hibke
TEKyIIeH LIeHbI B TeyeHrne 1-2 MecsleB A0 Hayajaa KOH(IIHUK-
Ta, YTO CHIDKAET CPEIHIOI0 CTOMMOCTD XEIDKHPOBAHNUS U TOTO-
BUT K UKy BOJIATHIIBHOCTH. [Ipu M30BITOYHOM BOJATHIIBHO-
CTH MOXHO IPHUMEHHUTh MPOAAXy >KEJIEe3HOro KOHJOopa
(iron condor) st 3apaboTKa Ha CTAOMIM3AIMN PHIHKA.

OCHOBHBIE PE3VIIBTATBI U BBIBO/IbI

[IpoBeneHHOE HcciIe0BaHIE, HAIIPABICHHOE HAa aHAJIN3
BIMAHUS TeonoynTHueckux puckoB (GPR) m sxoHOMHUe-
ckoit HeompexnenenHoctn (EPU) Ha wn30bITOYHYIO BOJa-
THJIBHOCTh OTIIIMOHOB, TO3BOJISIET CHENaTh Psj 3HAYMMBIX
BBIBOJIOB, ITOMYCPKUBAIOIINX KaK TEOPETHYECKYI0, TaK
U TOPAKTHUYECKYI0 LEHHOCTb IIOJIYYEHHBIX pE3YJIbTaTOB.
B pamkax paGoTpl ObUTa BBIIOJIHEHA KOMIDICKCHAS OIICHKA
BHEIIHUX (D)aKTOPOB, OMPEACIIAIOMNX JMHAMUKY BOJATHIIb-
HOCTH (PMHAHCOBBIX MHCTPYMEHTOB, Takux kak NASDAQ
Industrial, USD/RUB, XAU/USD, SPY u MOEX, ¢ akueH-
TOM Ha Pa3Uyusl B PEAKLUHU KaK Pa3BUTHIX, TaK U Pa3BU-
BarOIIMXCAd PBHIHKOB. Vcrnonp30BaHHE BEKTOPHOW aBTOpET-
PECCHOHHOI MOJENN MOATBEPANIO, YTO T'€OMOIUTHIECKHE
IIOKH W AKOHOMHYECKas HEOMPEHETICHHOCTh OKa3bIBAIOT
3HAYMMO€ BIMSHHE HA BOJATHIBHOCTH, IPUYEM 3TO BO3-
JIefiCTBME HOCUT aCUMMETPUYHBIN XapaKTep: pa3BUBaIo-
muecst pelHKH, Takue kak MOEX, memoHCTpupyoT 60-
Jiee BBICOKYIO YYBCTBHUTENBHOCTH K pocty GPR (poct
n30BITOYHON BONATHIBHOCTH Ha 4,8198 % uyepe3 mecsn
MocJie MIOKa), TOrJa KaK Pa3BUTHIC PBHIHKH, TaKUE Kak
SPY, 6osee ycToitunBeI.

Ludposas skoHOMHUKa ¥ uHHOBauu. 2025. Ne 3

17



Kupoukun C.A., Konoaiosa M.E., Kysbmuna O.10. u ap. «BiusiHue BHemIHUX (aKTOPOB HA H30BITOYHYIO BOJIATUIBHOCTH ONIMOHOB...»

BakHBIM BBIBOZIOM HCCIICIOBAHHMS CTalO BBISBICHUE
BPEMEHHBIX JIaTOB B PEAKIMH BOJATWIILHOCTU Ha BHELIHHUE
(hakTOphI, YTO MOTIEPKUBAET HEOOXOMMMOCTh ydeTa 3amas-
IeBaromuX 3()(EeKToB MpH pa3pabdOTKe TOPTOBBIX CTpaTe-
ruii. Hanpumep, mms NASDAQ Industrial Bmusane GPR
TPOSIBIISICTCST POCTOM BOJIATHIIBHOCTH Ha 2,47 %, ¢ marom 2,
Y10 TpeOyeT ajanTalMu XeJDKUPYIOUIMX HHCTPYMEHTOB,
TaKUX KaK 3alllUTHBIA KOJUIap, K THUM BPEMEHHBIM Xapak-
TepuctukaM. Kpome Toro, aHanu3 mokasai, 4To M30BITOY-
Has BOJIATWJIBHOCTh MOJKET CIIY)KHTh WHIUKATOPOM Iiepe-
OLICHEHHOCTH ONIIMOHOB, OTKPBIBAs BO3MOXKHOCTH JUIS
NPUOBIIBHBIX CTPATErHi, TAKUX KakK MMpoJiaka CTPEHIIIa HITH
JKEJIE3HOTO KOHIOPa, 0COOCHHO B YCIOBHAX PE3KHX LIOKOB,
Takux kak Hagamo CBO B 2022 1.

C mpaKkTHYEeCKOW TOYKM 3peHHs pa3paOdOTaHHBIE PEKO-
MEH/IAllWY 110 OINIIMOHHOM TOPTOBJIE U XCIKUPOBAHHIO PUC-
KOB — HCHONB30BaHHe OapbepHBIX omnoHoB aiusi MOEX
u Oymi-kpenutHoro crpena mmst XAU/USD — obecneunBa-
10T OaslaHC MEX/y MUHUMH3alue PUCKOB 1 MaKCUMH3allU-
eil JOXOIHOCTH B YCJIOBHSIX HeompeneleHHOocTH. VX mpe-
MMYILECTBO 3aKIJII0YaeTCsl B THOKOCTH, TaK KaK UCIIOJHEHHE
WIX OTKa3 OT HCIHOJHEHUA IIPpU JOCTHIKCHUH 3aJaHHOIO
[IEHOBOTO YPOBHA IO3BOJSIET OTPAHUYHUTH YOBITKH, HpHU
9TOM COXpaHss MOTSHIMAN I NOoNy4eHus npubbuti. On-
HAKO YCICIIHAs pealu3alys THX CTpaTeruil TpeOyeT He
TOJIKO DTyOOKOTO IOHUMAaHHSI PBHIHOYHBIX 3aKOHOMEPHO-
CTeif, HO M MOCTOSIHHOIO MOHHTOPWHIa MaKPOIKOHOMHYE-
CKHX W TCONOJIUTHICCKUX HHANKATOPOB, 0OCOOCHHO Ha POC-
CHICKOM pBIHKE, TJI¢ OTpaHUYeHHAs NMPO3PaYHOCTh JaHHBIX
M BBICOKaA 3aBUCHMOCTBH OT BHCHIHUX (baKTOpOB OCTaKTCA
3HAYUMbIMHU BbBI3OBAMU.
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Abstract: In the context of increasing geopolitical and macroeconomic instability, identifying and accounting for fac-
tors influencing option volatility is of particular interest to practicing investors. Over the past few years, the volumes
of option trading have demonstrated steady growth, surpassing the volumes of futures trading, demonstrating the growing
role of options in the structure of financial markets. High turbulence of economic processes leads to low risk management
efficiency in options trading. This problem can be solved through a more accurate assessment of volatility price formation
factors. The use of modern economic statistical analysis methods, including vector autoregressive (VAR) models, the gen-
eralized autoregressive conditional heteroscedasticity (GARCH) model, and machine learning techniques, allowed carry-
ing out a comprehensive analysis aimed at identifying relevant variables and developing approaches to incorporating them
in option volatility modeling. The authors focused on expanding and deepening scientific understanding of the nature and
mechanisms of option volatility formation in the face of environmental instability. It is proved that geopolitical shocks and
economic uncertainty have a significant impact on volatility, and that this impact is asymmetric: emerging markets demon-
strate greater sensitivity to these factors than developed markets. The results and conclusions obtained can be used to fore-
cast excess option volatility, which, when taken into account, will allow developing more profitable investment strategies.

Keywords: volatility; excess volatility; options; price formation; investment strategies; indices; vector autoregression.
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Annomayus: OO03HAUMBIINIICS HA CETOAHSIIHIN IEHb POCT HOITYJIIPHOCTH KPHITTOBATIOT, TOKCHH3AIMS PEabHbIX aKTH-
BOB U MOSIBJICHHE LU(POBBIX BATIOT LeHTpaibHbIX 0aHkoB (CBDC) cTtuMynnpytor o0pazoBaHie HOBOTO CEKTOPA SKOHOMHUKH —
poiHKa 1HdpoBeIx (uHaHCOBBIX akTHBOB (LIDA), KOTOpEIH TpaHChOPMUPYET TPaIUIMOHHBIE MOAXOIbBI K MHBECTUPOBAHHIO,
pacueTam U perynupoBaHuio. COOTBETCTBHE SKOHOMHKHU TOCYIapCcTB ATUM TEHJCHIMAM BO MHOTOM OIPENIesieT He TOJBbKO MX
KOHKYPEHTOCIIOCOOHOCTh Ha MHPOBOH apeHe, HO W He3aBUCHMOCTh Pa3BUTH B IIeI0M. B paboTe Obla mocTaBlieHa U peanns3o-
BaHa 3ajiauya KOMILUIEKCHOTO ¥ccienoBanus pbiHka [{DA uepes KitoueBble ero CerMeHThI — KPUITOBAIOTHI, CTEHOIKOMHBI, TO-
KEeHWU3MPOBAaHHbIEC AKTUBBI U II()POBBIC BAIIOTHI [IEHTPAIBHBIX OAHKOB B pa3pe3e TAKMX ITOKa3aTeleH, KaK JMHAMHKa Iepedrc-
JICHHBIX CEKTOPOB, KalTUTAIN3aIMs 1 Teorpaduueckoe pacnpenesnenne. [loMumo onpeseneHns XapaKTepHbIX I KaXKJIOro CeK-
TOpa TEHACHIMH, Pe3ybTaThl HCCIIEIOBAHMS MTOKa3aIH, 9TO PIHOK [IDA cTpyKTypHO pa3BHUBaeTCs OT KPUITOBATIOT K TOKCHH-
3aimu aktiBoB (RWA) u creiibnkonnam, a 3ateM — k CBDC. BrlsiBieHHbIE 3aKOHOMEPHOCTH TO3BOJIMIIM pa3paboTaTh Tpex-
9TaNHy0 MoJens anantanuy peiHKa [IOA B Poccnn. Mozenb BKIIFOYaeT 3Talbl afanTayy (TMOepann3aIfio peryIupoBaHHs,
3amyck nudpoBoro pyoms), HMHTErpalMy (TOKEHM3ALHMIO CHIPHEBOTO OJKCIIOpTa, pacyeThl B creiOnkounHax B EADC)
u Tparchopmanun (BHeaperue LIOGA B MCB, BBITyck CyBepeHHBIX I(POBBIX aKTHBOB). [1oydeHHBIC pe3yabTaThl MOTYT OBITh
HCIIOJIb30BaHbI PETYISTOPAMU U (PMHAHCOBBIMHM MHCTHUTYTaMH JUtsi (JOPMHUPOBAHUSI CTPATErHH Pa3BUTHUS LIMPPOBBIX (PHHAHCOB
B YCJIOBHUSIX CAaHKIIMH U C IENBIO JOCTIKEHHUS TEXHOJIOTHIECKOTO CYyBEPCHHUTETA.

Knrouesvte cnosa: nudpopbie puHaHcoBbie akTUBBI (IIMA); KpUNTOBAIIOTH; CTCHOIKOWHBI; TOKCHH3AIMS aKTHBOB
(RWA); mudpossie BamoTel neHTpanbHBIX 0OaHkoB (CBDC); Gmoxueitn; DeFi; mudposas Tpanchopmanus; nudpoBoi
pyOiIb; SKOHOMUYECKas aJanTanus.

Jlna yumuposanusn: Xvenesa I.A., Marteposa E.C. Pa3Butue pbiHKa OU(GPOBBIX (MHAHCOBBIX aKTHBOB B KOHTEKCTE
uudposoii TpaHchopmanuu MupoBoit skoHomuku // Iludposas skoHomuka u wuHHOBamwmu. 2025. Ne 3. C.21-29.
DOI: 10.18323/3034-2074-2025-3-62-2.

BBEJEHUE
Hacrosmee wncciaenoBaHre MOTHBHPOBAHO OTCYTCTBHEM

Poinox LI®DA cran kimoyeBbIM ApallBEpOM H3MEHEHUH
B MHPOBOM HSKOHOMHKE Oyarojmapst cBOeil CIIOCOOHOCTH

KOMIIJIEKCHOT'O T0/IX0Jjd K W3YYSHHIO PhIHKA LU(POBBIX (U-
HaHCOBBIX akTUBOB (LIDA), KOTOpBIA y4IHTHIBAT OBl CTPYK-
TYypHYIO B3aUMOCBSI3b BCEX €r0 CErMEHTOB (KPHIITOBAJIOT,
CTEHONKOWHOB, TOKEHM3UpOBaHHBIX akTHBoB U CBDC)
U mpemtaran Obl NMPAaKTUYECKYF0 MOJENb HMHTErpaIly 3THX
WHCTPYMEHTOB B HAIIMOHAIBHYIO 3KOHOMUKY, B YaCTHOCTH —
B ycnoBusix Poccun.

CoBpeMeHHass MUPOBas SKOHOMHKA XapaKTepU3YeTCs
uuppoBoil TpaHchopmanueil, KoTopas BbIpa)xkaeTcs
B TJIOOANBHOM NepexoJie OT TPaJAMLIMOHHBIX OW3Hec-
Mojiesiell K TeXHOJOTHYECKH NPOABHUHYTHIM PEUICHUSM,
OCHOBaHHBIM Ha JaHHBIX, OJOKYeilHEe, MCKYCCTBEHHOM
WHTEIJIEKTE W O0JIAYHBIX BBIYMCIEHUSIX. DTOT Ipolecc
MEHSET HE TOJBKO CIOCOOBI MPOU3BOJCTBA U paclpee-
JICHUsI TOBapoB, HO M caMy HpPHUPOJy (UHAHCOBBIX CHC-
TeM. B 3Toi TpaHcdopmanuu poirs HHOPACTPYKTYPHOTO
ciost urparot L{dA, obecrnieunBas HOBbIE (OPMBI Biaje-
HUs, 0OOMEeHa U NHBECTUPOBAHUSI.

© XwmeneBa I'A., MarepoBa E.C., 2025

JIoMaTh TPAaJULIMOHHBIE Oaphephl M CO3/1aBaTh NPUHIIHIH-
aJbHO HOBBIE (PMHAHCOBBIE PKOCHUCTEMBI. BO-TIepBBIX, TEX-
HOJIOTHS OJIoK4eliHa, Jexaiias B ocHoBe [IDA, obecrieun-
BaeT JCIECHTPAIM3AINI0, YCTPaHIs HE0OXOIUMOCTh B IO-
CpeaHnKax — 0aHKax WIM IJIaTeXHBIX CUCTeMax. JTo pe3-
KO CHMXAaeT CTOMMOCTh TpaH3akiuil. Bo-Bropseix, [{DOA
JeMOKPATU3UPYIOT JOCTYIl K MHBECTHIMAM: TOKCHH3AINs
MO3BOJISIET IPOOUTH AKTHBHI — OT HEABIDKUMOCTH JIO MPO-
M3BEJCHNI MCKYCCTBa, — Jiefasi MX JOCTYITHBIMH JJIs Ma-
JIBIX UHBECTOPOB [1].

Kpome Toro, peiHok L[DA BreicTynaer mabopaTtopuei
JUI MHHOBaNWH, Gopcupyst U3MEHEHHUS B TPaJANLIMOHHOM
cektope. Hanmpumep, DeFi-mpoTokoasl ¢ MX aarOpUTMU-
YECKUM KpeIUTOBaHUEM U JoXogHOCThI0 10 10 % rogo-
BBIX BBIHYXKIAIOT OAHKH BHEAPSTH IU(GPOBBIC MPOIYKTHI
[2]. Jaxe perymaropsl, CONPOTHUBISACH, aJalTUPYIOTCS:
MiCA B EBpocoio3e u IHIEH3MpPOBAHHE KPUITOOHMPIK
B ['OHKOHTe CO37at0T MPaBOBbIE paMKU Juisl uHTerpauu [IOA

Ludposas sxoHOMHUKa ¥ uHHOBauu. 2025. Ne 3

21



Xmenesa I A., Mareposa E.C. «Pa3puTne pbIHKa HH(POBBIX (UHAHCOBBIX AKTHBOB...»

B TpaguimoHHoe QuHaHcoBoe mpocTpaHcTBo [3]. Ilpwm
3TOM KPH3HCHI JOBepHUs K (puaTHBIM IeHbraM (THIICPHH-
¢dnsamus B ApreHTHHE, CAaHKIIMOHHBIE PUCKH) YCKOPSIOT
Iepexol Ha albTepHATUBHBIC aKTUBBL. TakuMm oOpasom,
H®PA nHe mpocTo cienyroT 3a nudpoBoii TpaHCHOpMAIH-
eil, a akTUBHO (JOPMHPYIOT €€ MOBECTKY, NEPEOIPEnEIL
MOHATHUS JICHET, COOCTBEHHOCTH U JIOBEPUSI.

VYunTeiBass 0003HAYEHHYIO 3HAYMMOCTh pbIHKa [[DA,
MHOT'H€ TPEeICTaBUTEIN HayyHOH Cpeabl, a TaKKe Peryis-
Tops! (Hanpumep, bank Poccun) nmpoBoasT MHOrOYHCIICH-
HBIE HCCIEOBAaHUS JAHHOTO CEKTOpa C LIENbIO0 OIlpeene-
HUS €ro TEKYILIETro COCTOSIHUSA, MPEUMYIIECTB, BO3MOXKHBIX
yIpo3 U MEPCIEKTUB Ucnonb3oBaHusa LIMA B MUPOBOM KOH-
TEKCTE U B YCIOBUSIX OTAEIBHO B3SITON CTPAHBI.

Mexny TeM OOJBIIMHCTBO MPOBEACHHBIX HCCIICIOBAHMUMA
HOCAT (DparMEeHTapHBIA XapakTep M TIOCBSIICHBI JIMIIb OT-
JEBHBIM acTeKTaM WM BHJaM IM(POBHIX (PUHAHCOBBIX aK-
THBOB, K NIPUMEpPY KPUITOBAIOTaM [4], 1ipoBEIM BaJFoTaM
uenTpanbhbix 0ankoB (Central Bank Digital Currency, CBDC)
[5-7], wuH}pacTpYKTYpHBIM  KOMIIOHEHTaM  OOpalleHHs
u ouieHkH [8—10] win Bonpocam peryiaupoBanus [11; 12].

B pamkax naHHOHM paboThl ObLIa MPEANPUHATA HOIBITKA
KOMILJIEKCHOTO u3yueHus peiHKa [[MA B CTpyKTypHOM pas-
pe3e ¢ MoCIeayIOIUM BBICTPANBAaHHEM JIOTHYECKOW MOJIe-
JM BHEIPEHWS TAHHBIX MHCTPYMEHTOB B POCCHICKYIO 3KO-
HOMHKY B COBPEMEHHBIX yCIIOBHSX.

Lens mccnenoBaHusl — BBIIBUTH KIIFOYEBHIC TEHJICHIUH
¥ 3aKOHOMEPHOCTH Pa3BUTHS PHIHKA HU(PPOBEIX (HHUHAHCO-
BBIX aKTHBOB B YCIIOBHSX ITI00AIbHOW LU(POBOH TpaHC-
(dbopmarmu il IIOCTPOSHHUSI JIOTHYECKOH MOJIENIN Pa3BUTHS
peiHKa [{PA B pamKkax pocCHICKON 3KOHOMHKH.

METOIUKA MPOBEJAEHUA NCCIEJOBAHUA

HccnenoBanue MpoBOAMUIOCHE HA OCHOBE KOMIIEKCHOTO
aHaln3a KayeCTBEHHBIX W KOJIMYECTBEHHBIX MAHHBIX, IO-
3BOJISIIOILIETO BBISIBUTH KJTIOYEBBIE TEH/ACHIWH Pa3BUTHUS
peiaKa [{OA u UX B3aUMOCBS3b C TpoIleccaMu OU(PPOBOH
TpaHcopManuy SKOHOMUKH. Ha mepBom 3Tare nmpoBoxuiI-
cs1 cOOp CTaTHCTHYECKHUX AAHHBIX U3 aBTOPUTETHBIX UCTOY-
HUKOB, BKmodas ortdetsl Chainalysis, CoinGecko, BIS
u IMF, a taxxke aHamutmueckue 0030pbl banka Poccum.
3TO MO3BOJIMIIO OLEHUTh TUHAMUKY pbIHKa [IDA 1o Takum
MOKa3aTeNnsaM, KaK KaluTanu3anus, o0beM TpaH3aKLIuil
u reorpadus pacpoCTpaHEeHHUs.

Ocoboe BHUMaHHE YHAENAIOCh KeifcaM WHTerpaIuu
DA B TpaauunoHHbIE (UHAHCOBBIE CHCTEMBI, BKJIIOYAs
3amyck CBDC u BHenpeHHe KPUNTONPOAYKTOB OaHKAMH.
KauecTBeHHast oleHKa PETryISTOPHBIX M3MEHEHUH IPOBO-
JMJIach Ha OCHOBE HOPMAaTHBHBIX JTOKYMEHTOB.

3aKTIOUMTENBHBINA 3Tal BKIIIOYAT NPOTHO3HPOBAHUE TEH-
JICHIIMH C UCTIOJIE30BaHMEM METOZIOB SKCTPAIIOISIH 1 CILIEHap-
HOTo MojenupoBaHust pa3Butus peiHKa LIOA B Poccnu uepes
TIOCIIe/IOBATENIFHOCTh BHEAPEHMSI PAa3HBIX BHIOB aKTHUBOB. Pe-
3yABTaThl HCCIEIOBAHUS BU3YAN3UPOBATNCH UYepe3 Tpadukw,
JarpamMMBbI 1 TaOIHUIIBL, 0OecTIeurBas HaTJITHOCTD BBIBOJIOB.

PE3VYJIBTATBI HCCJIIEJOBAHUSA

Pa3Butue KpUNTOBAIIOTHI KaK KJII0YeBOr0 HU(POBOro
¢unHaHCOBOrO aKTHUBA

B paMKax CcTarbu ObLI IIPOBEACH CTaTHCTUYECKHUM aHa-
JIM3 pasBUTUA PbIHKA HCDA B MUPEC 110 OCHOBHBIM HallpaB-

JICHUSAM — KPWUOTOBAJIIOTHI, CTEHOIKOWHBI, TOKCHU3UPOBAH-
Hbie aktuBbl 1 CBDC.

KitoueBsiM anemeHTOM phiHKa 1[DA BBICTYMaeT KpHIl-
ToBaioTa. bynyun mepBoii n Hambosee MaccoBoi (opmoit
DA, ona obecrnedrnBaeT ACUECHTPATU30BaHHBIC PACUETHI,
yCcTpaHsisi HEOOXOAWMOCTh B TMOCPENHUKAX, M CIYXKHT
«u(pPOBBIM 30JI0TOM» — aKTHBOM C OTPaHUYCHHON SMUC-
cueit (Bitcoin) wimuM  mporpaMMHUpPYyEMBIMH  JICHBI'aMU
(Ethereum). KpuntoBamtoThl UCIONB3YOTCS B TPEX OCHOB-
HBIX HaIpaBIIEHUSAX: KaK CPEJICTBO IUIAaTeXa, KaK CIEKYJsi-
TUBHBIN aKTHB U Kak MH(pacTpykTypa. [Ipu 3ToM Kpunro-
PBIHOK SIBIISIETCS OCHOBHBIM HMHIuKaTopoM aisi LIDA, Tak
Kak ero KanmuTanu3ais Ha 85 % ompeznemnser oOmmii o0beM
CEKTOpa, a BOJIATHIHHOCTh OWTKOWHA YacTO KOPPEIHpYyeT
C aKTHBHOCTBIO B CMEKHBIX CETMEHTaX.

PbIHOK KpHUNTOBAIIOT MOJABEPKEH 3HAUUTENBHOW BOJA-
THIIBHOCTH, YTO TIOATBEPIKAACT TMHAMUKA €0 KaluTaIn3aIiH
n obbpema Topros (puc. 1). IlpencraBieHabIe TaHHBIE JEMOH-
CTPUPYIOT JAWHAMUYHBIA POCT CEKTOpa C BBIPAXKEHHOW IIHK-
JIMYHOCTBIO. 3a TATWIETHUH Mepuoj o0asi KarmuTaau3alus
pbiHKa BhIpocna B 4,6 pasza — ¢ 745,8 mupn gomn. B 2020 T.
1o 3461,1 mapa momn. B utoHe 2025 I., 9YTO CBUACTENBCTBYET
0 Tepexo/ie KPUMTOAKTUBOB U3 HHUIIIEBOTO CTAaTyca B KaTero-
PHIO CHCTEMOOOPa3YIONINX (PHHAHCOBBIX HHCTPYMEHTOB. [Ipu
9TOM KJFOYEBHIE TPCHABI BBITJLIAT MPOTHBOPEUYHMBO. Tax,
B 2021 r. HabmrOMaNCs SKCIIOHCHITHAIBHBIA POCT KauTaIn3a-
IIMH, BEI3BaHHBIN TJ1aBHBIM 00pa3oM cHIDKeHHeM ctaBok OPC
W MAacCOBBIM TIPUTOKOM PO3HHYHBIX MHBECTOPOB, TOTZA Kak
maJieHrne 00BEMOB TOProB Ha 8 % OTpajkaeT MepexoJ OT CIie-
KyJISITUBHOW AaKTUBHOCTH K JOJTOCPOYHBIM HWHBECTUIIUSIM.
B 2022 r. Habmromanach 3HaYMTEIbHAS KOPPEKIHs 00Jice YeM
Ha 50 %, 4TO KOppenupyeT ¢ MakKpOIKOHOMHUUYECKHMH IIIOKa-
Mu (TIOBBILIEHHEM CTaBOK, KpaxoMm Terra/LUNA), HO yxe
B 2023 r. ppIHOK BOCCTaHOBMJICS Ha 55 %, ueMy cnocoOcTBO-
BaJM akuoTaxx Bokpyr Bitcoin-ETF u mHcTHTYIIMOHAMM3a1MS
cektopa. Peskoe mosblieHue 3HadeHuil B 2024 u 2025 rr.
TIOATBEPIKAACT 3PENIOCTh PBIHKA: MPU POCTE KAITUTATU3AIIA
Ha 96 % rox K rosy 00BEMBI TOPrOB YBEJIMUMINCH JIMIIL HA
65 %, 4TO yKa3bIBaeT HA CHI)KEHHE BOJIATHJIBHOCTH U YKpEI-
neHne (QyHIaMEHTATBHBIX MO3MIMA. Takum o0pa3oM, KpHII-
TOPBIHOK COXPAHSET BBICOKYIO YYBCTBHTEIBHOCTH K MakKpo-
HKOHOMHKE, HO TIOCTENIEHHO TPaHCHOPMUPYETCS] B HampaBJie-
HUM YCTONYUBOCTH.

B reorpadudeckom acmexkTe TMOKa3areilb BHEAPEHUS
KPUIITOBAJIIOT TaKXe MOKa3bIBaeT HEOJHO3HAYHYIO KapTHHY.
Tak, cCOIIaCHO PpEHTUHIY aQHAJIUTUYECKONM KOMIIAaHUH
Chainalysis, B mociegHue Toasl HaOMOMACTCS BO3pacTaHHE
AKTHBHOCTH HCIOJNB30BAaHUS KPHUIITOBAIIOT MPEUMYIICCT-
BEHHO B CTpaHaX C HU3KUM YPOBHEM JOXO/a — B TPOWKY
muaepoB Bouun Munus, Hurepus u Ungonesus. B nepsoit
necsatke Takxke npucytctByror CIIA, Boernam, YkpauHa,
Owmunnunel, [lakucran, bpasunus; Poccust Haxomutcs
Ha 7-M MecTe peﬁTHHral. Takoe monoxenue OOBICHIETCS
B TIEPBYIO OYepeb DSKOHOMHUYECKOW HECTaOMIBLHOCTHIO,
HU3KUM pa3BUTHEM OaHKOBCKOW MH(QPACTPYKTYPHI U BBICO-
KO MHQUIAMEH B CTpaHax — JUAepax PEUTHUHTa, 9TO Jea-
€T KPUNITOPBIHOK O0Jiee HaJIe)KHBIM CPECTBOM COSPEKESHHS

! The 2024 Geography of Crypto Report: everything you need
to know about regional trends in crypto adoption // Chainalysis.
URL: https.//www.chainalysis.com/wp-content/uploads/
2024/10/the-2024-geography-of-crypto-report-release.pdf.
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Puc. 1. OcnosHvie noxkazamenu Muposozo pvinka kpunmosamom 3a 2020 — uions 2025 2., mapo oonn.
Hemounux: Tpagpuru 2nobansHoti Kanumanu3ayuu pelHka Kpunmosauom //
CoinGecko: azpecamop oannvix o kpunmosanomax. URL: https://www.coingecko.com/ru/global-charts
Fig. 1. Key indicators of global cryptocurrency market for 2020—June 2025, $ billion.
Source: Global Cryptocurrency Market Capitalization Charts.
CoinGecko: agregator dannykh o kriptovalyutakh. URL: https://www.coingecko.com/ru/global-charts

(uHAaHCOB, YeM HallMOHaJbHAs BamoTa. Ilpum 3ToM cman Ha-
OmrofaeTcst B cTpaHax ¢ OoJiee BBICOKMM YPOBHEM JIOXOZIOB,
YTO CONPSDKEHO C KECTKUM PETYIMPOBAaHUEM, HAIOTOBBIMU
OapbepaMy M MHCTHTYLMOHAIM3AIMEN PhIHKA, a TAKKE KOH-
KypEeHILIUEi CO CTOPOHBI Pa3BUTHIX (PMHAHCOBBIX CUCTEM.

Creii0iKkounbl B cTpyKType MUpoBbIX LIPA

Ha 6a3ze kpunTOBaJIIOT BBIAEISETCS OTIENbHAS KaTero-
pus TUQPPOBHIX (PUHAHCOBBIX MHCTPYMEHTOB — CTEHOIKOM-
Hbl. CTEHONKOWHBI — 3TO UU(PPOBBIC aKTHBBI, Ybsl CTOH-
MOCTh TpWBSi3aHA K CTAaOWJIBHBIM aKTHBaM, KaK IPAaBHIIO
K TakuM, Kak (uarHble BamoThl (nomwtap CLHA, epo). Ux
KJIF0OYeBasi 0COOEHHOCTh — MHHHMMAaJIbHas BOJIATHILHOCTB,
YTO JeNlaeT M3 HHUX YHAOOHBIH MHCTPYMEHT JUIS PacyueToB,
cOepexeHHH U TOProBIIM Ha KpuntopbiHke. Haubonee mo-
nynsipHbiM creiionkounoM seisiercst USDT (Tether), korto-
phlii npuBsi3aH K noiwiapy. Takum o0pa3oM, CTEHOIKOWHBI
COYETAIOT HAJIeKHOCTh TPAJULIMOHHBIX aKTHBOB C Mpe-
MUMYILECTBAMH KPHIITOBAIIOT, CTAHOBSCH KIIIOUEBBIM 3Jie-
MEHTOM HIH(PPOBOI SKOHOMHKH, YTO TOITBEP)KAAETCS POC-
TOM KallUTaJIM3alMK BEIYIIMX CTEHOIKOMHOB B YCIOBUSIX
BOJIATHIIBHOCTH KPUIITOPBIHKA (pHC. 2).

CoracHO HCCIIEN0BAHUIO, IOMHHUPYIOIIYIO IO3HIUIO
coxpansiet Tether (USDT), ubs karmuranuzamus BEIpOCIa 10
pexopanbix 157,6 mapn qomt. B utone 2025 r., HECMOTpS Ha
KpaTkoBpeMeHHOe cHibkeHue B 2022 1. (66,2 Mupa oI ).
DTO MOATBEP)KIAET €ro POk OCHOBHOTO MHCTPYMEHTA ISt
TpeianHra U pacdeToB B kpurnrtodkoHomuke. USDC, BrO-
poii Mo 00BeMy CTEHONKOWH, IEMOHCTPUPYET BOJIATHIb-
HOCTh: UK B 44,4 mupa gomt. B 2022 1. cMeHWIICS TaIeHU-
eM 10 24,9 mapa momr. B 2023 r. (W3-3a KpU3uca JOBEpUS

nocie kpaxa Silicon Valley Bank), Ho x 2025 1. oH BoccTa-
HOBuWIICS 10 61,7 MIIp 1OJUI., YeMy CHOCOOCTBOBAJIO YKe-
CTOueHHue pe3epBoB. LleHTpann3oBaHHBIE CTEHOIKOMHEI
(USDT, USDC) xontponupyioT 90 % pblHKa, HO UX UHA-
MHKA 3aBUCHT OT PETYISTOPHBIX PHUCKOB.
JenenTpann3oBaHHbiii creitOnkonn Dai, KOTOpPBIA Tak-
e TIPUBS3aH K JI0JUIapy, MOCTEINIEHHO TEePsieT JIOI0 PhIHKA,
YTO OTpakaeT KOHKypeHUHuIo ¢ Oomee noxomHbiMH DeFi-
nponykramu. [Ipu sTom HOBBIe mrpoku, USDS u Ethena
USDe, HecMOTpst Ha CKpOMHBIE 00beMBbI (5—7 MIIpJ AOJUL.),
MIOKA3bIBAIOT YCTOWYMBBIN pocT, ocobenHo B 2024-2025 .,
Omarofapsi WHHOBALMOHHBIM MEXaHM3MaM oOecTeueHHUs
(manpumep, cuHTeTH4YeckuM aoiutapam Ethena). [TomoOHbIe
TEHJICHIIMM YKa3blBAlOT Ha IEPCHEKTUBHOCTb BHEAPEHUS
W HCTIONB30BaHMs CTEHOIKOMHOB KaK OTAENIBHOIO BHA LHU]-
POBBIX (PMHAHCOBBIX AKTHBOB HA OCHOBE KPHIITOBAJIIOTHI.

Poinok TOKCHU3UPOBAHHBIX AKTUBOB

Crnenytrouuii cextop peiHka [IDA — TOKeHU3HPOBAHHBIE
aktuBbl (Real World Assets, RWA) — npezncrasnsier co6oii
u(pOBHIE aHAIOTH PeaJbHBIX MaTepHalbHBIX U (UHAH-
COBBIX aKTHBOB, BBIIIyCKaeMble Ha OJOKueiiHe B Qopme
TokeHOB. B nudposoii dpopme mMoryr ObITH IpencTaBie-
HBI CaMbleé pa3jMyYHbIe aKTHUBBl — OT (PMHAHCOBBIX HHCT-
PYMEHTOB BPOJE aKIMi U 00JUTranuii 10 MaTepUaIbHbBIX
LIEHHOCTEH, BKIIOYas HEIBMKUMOCTb, APArOLEHHBIE Me-
TauIbl U Jake HHTEIUIEKTYyallbHYI0 COOCTBEHHOCTh. Ha-
MpUMep, TaKUe KPYNHBIE UTPOKH, KaK aMEPHUKAHCKAsh KOM-
manus BlackRock, yke Hagamu BBITYyCKaTh TOKCHH3HPO-
BaHHBIC Ka3HadeiicKue BEKCeNs, a 30J10TO B U(POBOM BHIE
JOCTYIHO 4epe3 TokeHbl Tuna PAXG.
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Puc. 2. Poinounasa kanumanusayus 8e0yuwux cmeionkounos, Mipo 00J.
HUcmounuk: CmeibaKolimbl: ONbim UCNOIb308AHUSA U PEYIUPOBAHUA: AHATUMUYECKUll 00K1ao. M.:
Lenmpanvnwiti 6anx PD, 2024. 59 c.
URL: https://cbr.ru/Content/Document/File/162005/analytical_report 10072024.pdf

Fig. 2. Market capitalization of leading stablecoins, $ billion.
Source: Steyblkoyny: opyt ispolzovaniya i regulirovaniya: analiticheskiy doklad [Stablecoins:
Experience of Use and Regulation: Analytical Report]. Moscow, Tsentralnyy bank RF Publ., 2024. 59 p.
URL: https.//cbr.ru/Content/Document/File/162005/analytical report 10072024.pdf

OCHOBHOE MPEUMYIECTBO TOKCHHU3AIMH aKTHBOB 3a-
KJII0YaeTCsl B 3HAYNTEIHHOM IOBBIIIEHUH WX JINKBHIHO-
cti. TpagunMOHHO MaJONMKBUIHBIC AKTHUBBI, TAKUE KaK
KOMMepUecKass HeJABMKUMOCTh WM NMPEAMETHl HCKYCCT-
Ba, CTAHOBATCS IOCTYNHBIMH IS TOPTOBIH Ha TI00aNb-
HOM pbIHKe. Kpome TOro, TEXHOJIOTHS IO3BOJSET APO-
OUTh aKTHBBl Ha MHUHHUMAJBHBIC JOJH, YTO OTKPBIBAET
WHBECTHIIMOHHBIE BO3MOXXHOCTU MJI IIMPOKOrO Kpyra
MHBECTOPOB C HEOOJBIINM KaITUTAIOM.

PBIHOK TOKEHM3UPOBAHHBIX AaKTHBOB JEMOHCTPHPYET
CTPEMHTEIBHBIA POCT, JOCTUTHYB B 2024 T. KanuTaIu3auu
B 120 Mipx gomn. (puc. 3). MHOTHE 3KCIEPTHl MPOTHO3H-
pytoT, uto K 2030 . 00BEM 3TOTO PHIHKA MOXET JOCTHUYb
16 TpiH DO, YTO CBUETEIBCTBYET O €T0 MOTEHIHAIIE JUIs
TpanchopMary r106anbHOi (HHAHCOBOM chcTeMbl”. Ta-
KO€ pa3BUTHE OTKPBHIBAET HOBBIE MEPCIICKTUBBI KaK IS MH-
CTUTYLIMOHAIbHBIX WHBECTOPOB, TaK M AJS YaCTHBIX JIHII,
Jiesiasi MUPOBBIE PBIHKM Kamurtania 0ojee JO0CTYIMHBIMH, (-
(EeKTUBHBIMH U TNIPO3pauHbIMHU. B nepcrekTiBe TOKeHU3a-
LUsI MOXKET CTaTh CTAaHJAPTOM JUIsi OOJBIIMHCTBA KIIACCOB
aKTHBOB, B TOM YHCJE€ M HEMaTepHaJbHBIX, KapIUHAIHHO
W3MEHHMB TPAIWLHMOHHBIE IIOAXOABl K WHBECTHPOBAHHUIO
U YIPaBJICHUIO aKTHUBaMHU.

[Ipencrapnennsnii Ha puc. 3 rpaduKk IEMOHCTPHPYET
JUHAMUYHOE MepepaclpesieieHue KaluTaloB MEeXIy pas-
JUYHBIMU KaTeropusiMu LUQpPOBBIX akTHBOB. Hambonee
3aMEeTeH 3KCIOHEHIUAIBHBIA POCT CEKTOpa TOKEHH3HPO-
BaHHBIX TOBAapOB, KOTOPBIE IMPEACTABIEHBI MPEUMYLIECT-
BEHHO 30JI0TOM U CepedpoM, YTO MOAYEPKUBACT PACTYIIUH

2 Tokenuzayusi akmueos peanbH020 MUpa. IKOHOMUUECKAs
npuUpoOa u OnbIm pe2yiuposaniisl: AHAIUMUYecKuil 0okaao. M.:
Lenmpanvuwiii 6anx P®, 2024. 47 c. URL: https://cbr.ru/Content/
Document/File/170116/analytical report 22112024.pdf.

cnpoc Ha HH(POBOE TPENCTABICHUE CHIPHEBBIX AKTHBOB
W JparoleHHBIX METaoB. B TO e BpeMs CEerMEeHT TOKe-
HU3UPOBAHHBIX Ka3Hadelckux Bekceneit (T-Bills) mepexwn
3HAYHTENbHBIE KoJeOaHWs: pe3koe maaeHue ¢ 99,18 miH
noiul. B sitHBape 2024 1. 10 HyJE€BOW OTMETKH B HIOJE TOTO
JKe TO/Ia, CBA3aHHOE, BEPOSTHO, C PETYIATOPHBIMHU H3MEHe-
HUSIMH, CMEHUJIOCh BOCCTAHOBJICHHEM /10 395,66 MJIH A0
K utoiio 2025 1., 4TO CBUAETENBCTBYET O BO3BPAIICHUH JIO-
BEpUSI HHCTUTYIIMOHAIBHBIX NHBECTOPOB.

OcoOBIif MHTEpEC MPEACTABIAET POCT AMEPHKAHCKUX TO-
KeHu3upoBaHHbIX oOnuraiwii (T-Bonds), koTopble MosSBUIIUCH
TOJILKO B mroyie 2024 r. ¢ xanuranm3anuer 321,55 muH goim.
1 Bcero 3a roa gocturiu 709,43 MiH 10iu1., 000THAB 10 005-
eMy IpyTue JOJTOBbIE HHCTPYMEHTHI (pHc. 3). ITO oTpaxkaer
TpeH HA IM(POBU3ALUIO TPAJAUIMOHHBIX (PHHAHCOBBIX MPO-
IYKTOB. B TO e BpeMs CEKTOp TOKCHU3MPOBAHHOW HEIBHU-
JKIMOCTH TIOKa3aJl MCHee CTaOMIbHYIO JHHAMUKY: JOCTHTHYB
muka B 459,38 miH nomn. B ampene 2024 r., OH COKpaTHiICS
MoYTH BJIBOE K mtofro 2025 . (228,69 M nomn.) (puc. 3), uto
MOET OOBSCHITHCS HUKINYHOCTBIO CIIPOCA HAa PBIHKE KOM-
MEPYECKOH HEABUKUMOCTH.

MeneHHee BCEro pa3BHUBAcTCSd CErMEHT TOKEHU3HPO-
BaHHBIX aKIWW, YbS KaNWTaJIW3alUsl BIUIOTH JIO Aampes
2025 r. ocraBanachk ONMM3KOH K HYIIO, @ K HIONIO MPEBBHICHIIA
0,61 MaH nomn. (puc. 3), 4TO yKa3plBaeT HA COXpaHIOIINE-
csi Oapbephl AT MAacCOBOTO BHEIPEHUS MUPPOBBIX aHAIO-
TOB aKIIMOHEPHOTo Kamurtana. B menom Qukcupyercs crpe-
MUTENbHAs 3BoIoLMs phiHka RWA: ecnu B Hauase mnepuo-
Jla JOMUHHUPOBAJM TOBapHbIE AaKTHUBBI, TO K CEpelluHE
2025 . chopmupoBancs Oomee cOATaAHCUPOBAHHBIA JIAHII-
madT ¢ 3aMETHOW POJNBIO JIOITOBBIX MHCTPYMEHTOB, XOTS
CBIPBEBOI CEKTOP COXpaHSAET JHMIASPCTBO ¢ noieil 62 % ot
oO01Ieit KanuTann3annuy.
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Ucmounux: Top Tokenized Assets Coins by Market Cap // CoinGecko: azpecamop 0anHbIX 0 KpURMoSAIOMax.
URL: https://www.coingecko.com/en/categories/tokenized-products#key-stats

Fig. 3. The volume of capitalization of the main sectors of the tokenized assets market, $ billion.
Source: Top Tokenized Assets Coins by Market Cap. CoinGecko: agregator dannykh o kriptovalyutakh.
URL: https.//www.coingecko.com/en/categories/tokenized-products#tkey-stats

CexTop uudpoBbLIX BAJTIOT HEHTPAIbHBLIX 0aHKOB

CrpemieHne TocyaapcTB aganTHPOBAaThCsA K LUQPPOBOH
TpaHcOpManny SKOHOMHKH OTPaXKaeTcs B BOSHUKHOBCHUHU
u passutuu cexktopa CBDC Ha poinke [IDA. [To ganHBIM
banka MexIyHapoiHBIX pacueToB, k cepenune 2025 1. 6o-
nee 130 cTpaH HaxomATCSA HA Pa3UYHBIX CTAJIUAX UCCIIEO-
BaHus, pa3paboTku mim BHexpenns CBDC®. Tlpu srom
11 rocymapcts, Bkmouas Hurepmio, baramckme octpoBa
n SImaiiky, yxe TMOJHOCTBIO 3alyCTHJIM CBOM ITH(PPOBBIC
BAJIIOTHI, a TaKHe SKOHOMHYECKWE THTaHThl, Kak Kwurait
(mudposoii r0anp e-CNY) u EBpo3oHa (mudpoBoii eBpo),
MIPOBOJIAT MacIuTaOHbIe MUIOTHBIE MPOEKTHI. DTO OOBSICHS-
€TCs HECKOJIbKMMHU (haKTOpaMHu: HEOOXOAMMOCTBIO TIOBBI-
cuTh 3(Q(PEKTUBHOCTD IUIATEKHBIX CHCTEM, IIPOTHUBOICHCT-
BOBATh YaCTHBIM CTEHOJIKOMHAM M COXPAaHHTh MOHETAPHBIN
CYBEPEHUTET B YCJIOBHUSAX PACTyIIEH MOMYISIPHOCTH KPHII-
toBamoT. B Poccum coznanue 1m¢ppoBoil HalMOHAIBLHON
BaJIFOTHI — IIU(POBOTO pyOIIsi — HAXOJUTCS HA JTAIE MPOCK-
TUPOBaHMS, 3aITyCK IUTaHUpyeTcs Ha 1 ceHTsadps 2026 r.

MupoBoii onbIT IpaBoBoro peryauposanus LHOA

BMmecTe ¢ aHann3oM pasBUTHS OTAENBHBIX CETMEHTOB
peiHKa I{DA BcTaeT Bompoc O €ro mpaBoOBOM pPEryIupoBa-
HUH, KOTOPOE UIPAET ONPEAEISIONIYI0 POJIb B CTAHOBICHUU
JITAaHHOTO pPBhIHKa M OU(POBOH TpaHCHOpMALUK B OTIEIHHO
B35ITOM CTpaHe.

IIpaBoBoe perynupoBanue LIMA u KpUNTOBAIIOT B MUPE
pa3BuBaeTCSd HEPABHOMEPHO: OJHU CTPAaHBl aKTHBHO BHe-

3 Rise of the central bank digital currencies: drivers,
approaches and technologies // BIS Working Papers.
URL: https://www.bis.org/publ/work880.htm.

JpSAIOT peryaupoBaHUe, APYTHe COXPAHSAIOT 3alpeTHTEINIb-
Helii momxon. B EBpocorose B 2023 1. BeTynmuia B CHIY
Markets in Crypto-Assets (MiCA) — nepBblii BceoObeM-
JMIOMHN 3aKOH O KPUNTOAKTHBAX, YCTAHABIUBAIOIIUN Tpe-
0oBaHHA K SIMHUTEHTaM, Oupxam 1 KomenbkaM. CIIIA pery-
TUPYIOT TA(POBEIC aKTHBEI Yepe3 CYMIECTBYIOIINE 3aKOHEL,
HO Komuccust mo 1ieHHBIM Oymaram U OMp>KaM IPOIOIDKAeT
y)KecTodaTh KOHTPOJIb, OCOOCHHO B OTHOIICHHWH CTEHOI-
xouHoB U DeFi. B Aszuu Cunramyp u SnoHus co3nanu Jim-
OepaJibHBIC PEKUMBI I KpUIITOOM3HEca, Tora kak Kurai
COXpaHsIeT 3alpeT Ha YaCTHhIE KPUITOBAIIOTHI, AeJast CTaB-
ky Ha CBDC (uudpoBoii 1oanb). B Poccuu mpaBoas 6a3za
st LHIOA dpopmupyercst mocrenedHo. C 2021 1. gedicTByer
3ak0H «O 1QPOBHIX (HUHAHCOBBIX AKTHUBAX», KOTOPBIH Je-
ramu3oBan L{®PA, HO ocTaBUI BHE PEryIUPOBAHUS KPHIITO-
BaJFOTHI KaK CPEACTBO IutaTeka. OMHAKO BOIIPOCHI HAJIOTO-
00nokenus, MaiHuHra U DeFi ocraroTcs HemxocTarouyHo
MPOpadOTaHHBIMH, YTO CO3JAcT PUCKU JJIs OM3HEca.

OBCYXKIEHHME PE3YJIbTATOB

Bnusinue nudposoit Tpanchopmarmn Ha peiHOk [[DA
CTaJI0 KaTaJNn3aTOPOM HMX CTPEMHTENIFHOTO Pa3BHTHS, (Gop-
MHUpPYS HOBYIO TIapaaurMy (GHUHAHCOBBIX oTHomIeHU#. [lepe-
XO0J] KOHOMHKH Ha IIH(POBBIE PEIBCHI, COMPOBOKTAFOIITIICS
MTOBCEMECTHBIM BHEAPEHHEM ONOKYeHHa, HMCKYCCTBEHHOTO
MHTEIJIEKTa ¥ OOJAYHBIX TEXHOJOTHMH, CO3Mayl HealbHbIE
yenoBus it pocta LIDA. TexHonmornueckass KOHBEPreHLUs
TI03BOJIMJIA YCTPAHUTH KIIIOUEBBIE Oapbephbl — BHICOKHE TPaH-
3aKIMOHHBIE M3IEPXKKH, TeorpaMIecKyl0 OrpaHHIeHHOCTh
U HU3KYIO0 CKOpOCTh pacueToB. Hampumep, no nanueiM Bee-
MHPHOTO 3KOHOMHYECKOTo (hOopyMa, HCIIOIb30BaHHE CMapT-
koHTpakToB B DeFi-cexTope cokparuio Bpems 00pabOTKH

Ludposas sxoHOMHUKa ¥ uHHOBauu. 2025. Ne 3
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CIIOKHBIX (DMHAHCOBBIX OMNEpanuid ¢ 3—5 THEW 10 HECKOIb-
KAX MHHYT, a X ctoumMocts — Ha 80-90 % 1mo cpaBHEHUIO
C TPaIMIMOHHBIMU CHCTeMaMu'. ITO MPUHIHMIHATEHO W3-
MEHWJIO CTaHAapThl 3G (EKTUBHOCTH, 3aCTaBHB TPAIHIU-
OHHbIC ()MHAHCOBBIE MHCTHTYTHI YCKOPHTH IU(POBYIO MO-
JEPHA3ALHIO.

Hudposas Tpanchopmaius Takke nepeonpeneiia ca-
MO TOHsTHE (PUHAHCOBBIX aKTUBOB, PACIIMPUB MX CIIEKTp 3a
CUET NPHUHIMIHAIBEHO HOBBIX (opM. TOKeHHM3aIHs peabHBIX
aktuBoB (RWA), craBiuas BO3MOXKHO#H Onaronapsi pa3BUTHIO
OOK4YeHH-MH(PPACTPYKTYpHI, NpHBENa K MOSIBICHHIO THO-
PUIHBIX MHCTPYMEHTOB, COUETAIOIINX CBOMCTBA TPaJULIUOH-
HBIX W mudpoBbix akTuBoB [13]. [Ipmuem HabmomaeMsbIit
3HAYUTEIBHBIN POCT HA JAHHOM PBIHKE OBbUT 0OecIeueH 1071-
TOBBIMH (DMHAHCOBBIMM HMHCTPYMEHTAMH, 3aITylICHHBIMHU
CIIA [14]. [TapannensHO UCKYCCTBEHHBIH MHTEIUIEKT PEBO-
mroroHm3upoBan ynpasnenne [{OA — anroputmer Ha 6aze
MaIIMHHOTO 00y4eHMs ceifdac oOpabareiBatoT 65 % TpaH-
3aKIMH Ha BEAYHIMX KPUIITOOMPIKax M MPOTHO3UPYIOT LIEHO-
BBbIE TPEH/IbI C TOYHOCTHIO 110 87 % [15]. DT u3MeHeHus He
TOJIKO TOBBICHJIN JIMKBUIHOCTb PBIHKA, HO M TPHBICKIN
HMHCTUTYLIMOHAJILHBIX HHBECTOPOB B Psifie CTPaH.

OnHako HauOosiee 3HaUUMBIM SPPeKkToM HUPPOBOI
TpaHCc(OpMaLUH CTAJIO0 CTHPAHUE TPAHUI] MEXKIYy TPaIUIH-
OHHBIMH U IU(poBeIME (prHaHCAMH. LleHTpanbHBIE OaHKH
MHOTHX TocymapcTB paspadareBator CBDC, xoTtopbie Oy-
IOyT WHTETPUPOBAHBI B NpHBaTHbIE creiiOnkomHbl u DeFi-
npotokonbl. KpynHble aMepHKaHCKHE M €BPONEHCKHE KOp-
MOpallM CO3al0T THOpHAHBIC IAaTGOPMBI TSI paboThI
C TOKCHHW3UPOBAaHHBIMU akTHBaMH, a Visa u Mastercard
BHEJIPSIIOT KPUNTOIIJIATE)KH B CBOU CETH.

Haxkonen, aganranus peryiasTOpHBIX CHCTEM IOJTBEp-
JKIIaeT ycTOHUMBOCTH phiHKa. Beenenne MiCA B EBpocoro3
U JIMIEH3UpOoBaHue Kpuntobupxk B OAD co3maioT mpaso-
BbIE PaMKH, CHIDKAIOIINE PUCKU, HO HE MOAABIISIOIINE HH-
HoBauuu [16]. B Poccun Takke y4UTBIBAIOTCS HOBBIE pea-
JIMH, 9TO BBIPAXKACTCS B OOCYKACHHHM JICTAIN3ALMN KPHII-
TOBJIIOT B MEXIYyHapOIHBIX pacdyeTax M TECTHPOBaHWUHU
mudpoBoro pyoiss. ITH NpuUMepHl TOKa3biBatoT, 9To DA —
HE BPEMEHHBIH TPEHH, a CTPYKTYPHBI KOMIIOHEHT HOBOW
9KOHOMHMKH, Tne UH(POBBIE aKTHUBBI, ACLCHTPATU3ALM
U peryaupyemasi HHHOBAI[HOHHOCTh CTAHOBSTCS HOPMOIA.

IIpoBeneHHOE HCCIEOBAaHUE KIFOUEBBIX CTPYKTYPHBIX
cexTopoB priHKa [[PA yka3piBaeT Ha HaIM4YHE HEKOM 3aKo-
HOMEpPHOCTH pa3BuTHs. Tak, B NEpBYyIO ouepelp Hapai-
JeTBHO MHPPACTPYKTYPHOMY Pa3BHTHIO HU(BPOBOIl 3KOHO-
MHUKH (OpPMHUpYETCS KPHUNTOPBIHOK, 32 KOTOPBIM CIIEyeT
TOKEHM3aIMs Pa3sHOOOpa3HBIX aKTHBOB pPEabHOTO MHpa
M CO3/1aHHMe CTEHOJKOMHOB Kak OTJENbHOTO BUAA IM(pO-
BBIX MHCTPYMEHTOB B paMKaxX KPHUITOBAIIOTHOH CpPEHbI.
MenieHHEee BCETO Pa3BHUBAETCSl CEKTOpP LU(POBBIX HAIMO-
HaJIbHBIX BAJIIOT LIEHTPAIBHBIX OAHKOB KakK IOIBITKA ajarl-
TaI[MH TOCYAAPCTB K HOBBIM YCIOBHSIM C COIYTCTBYIOIINM
TOCYIapCTBEHHBIM PETYITHPOBAHHIEM.

Mexny TeMm onbIT ctaHoBieHUs pbiHKa LIDA B reorpa-
(maeckoM acrieKTe HEOAHOPOJACH M 3aBHCHUT OT YPOBHS
SKOHOMHYECKOTO Pa3BUTHA M BIUSHHI TOCYIAPCTBA HA KO-
HOMHUKY. Hanbomee WHTEpEeCHBIM NPEACTABIAETCS OMBIT

* The rise of smart contracts and strategies for mitigating
cyber and legal risks // World Economic Forum. URL:
https://www.weforum.org/stories/2024/07/smart-contracts-
technologv-cybersecurity-legal-risks/.

CIIIA, xoTtopsie B psne cexktopoB LIDA sBisroTcs: reremMmo-
Hamu (Hampumep, cektop RWA BoO MHOTOM COCTOWT U3 TO-
CyIapCTBEHHBIX TOKEHM3HUPOBAHHBIX IIEHHBIX Oymar — 00-
Juranuid ¥ Bekcenei). C Apyroil CTOPOHBI, TaKOE HOBATOP-
CTBO TIPEATIONOKHUTEIBHO MOXET OBITh CIPOBOLHUPOBAHO
TIOTTBITKaMH TTOKPHITH OBICTPOPACTYIIHE HYKIBI TOCYIaPCT-
BEHHOTO OIOMKETa M TOCA0/ra B YacTHOCTH [17].

C y4eToM BBISBICHHBIX TEHJEHINI 1 MHPOBOTO OIBITA
B paMKaxX HCCIEJOBAaHUS MpejyaraeTcsl JIOTHYecKas Mo-
Jenb pa3BuTus peiHka [IMA B ycnoBusx poccuiickoil ako-
HOMMKH, KOTOPasl pelIaeT akTyaJbHble Ha JaHHBIH MOMEHT
3aja4u MUQPoBOil TpaHchopManuK it 00Xola CaHKIMHA
W JTOCTI)KCHUS TEXHOJOTHYECKOTO CyBepeHuTeTa (puc. 4).
CormacHO TIpeACTaBICHHONW MOMIEITH, pa3BUTHE pHIHKA
L®A B Poccum Oymer mpoxoguTh depe3 TPH MOCIEIOBa-
TEIBHBIX J3Tala, KaKIBIH W3 KOTOPBIX 3aJIOXKHUT OCHOBBI
s caenyromero. Ha mepBoMm 3Tame MIaBHOW 3amadeit
CTaHEeT CO3IaHHEe HEOOXOIMMOH MPaBOBOH M TEXHOJOTH-
yeckoil 0a3pl. B »TOT mepuon OyayT NpUHATHI KIIOYEeBBIE
3aKOHBI, peryaupyromue odpalieHue KpUITOBAIIOT U IU-
(pOBBIX aKTHBOB, BKJIIOUAs IPaBUIA I MEXYHAPOIHBIX
pacueToB u MaiiHunra [18]. IlapamnenbHOo HauHETCs ak-
TUBHOE BHeJpeHue udpoBoro pyoist Kak OCHOBBI HOBOM
(uHaHCOBOH MHOpacTpykTypsl. Ocoboe BHUMaHHE OynmeT
VAENEHO pPAa3BUTHIO HAIMOHAIBHBIX TEXHOJOTHYCCKHUX
pemIeHn# — CO3/aHWI0 OTEYECTBCHHBIX OJIOKYCHH-
w1aTGopM ¢ MOANEPKKOH CMapT-KOHTPAKTOB U OpraHU3a-
IUU PETYIATOPHBIX IDIOMAN0K IS TECTHPOBAHUS HHHO-
BallHOHHBIX MPOEKTOB. DTOT 3TAIl 3aBEPIIUTCS TOSBIICHH-
€M MEepBBIX JIETAIBHBIX OUPK Ul TOProOBIM LU(GPOBBIMU
aKTHBAaMHU U HaYaJIOM TOKEHM3AIMH OTAEIbHBIX aKTHBOB.

Bropoii aTan o3HamMeHyeTCs MacCOBBIM MPOHUKHOBE-
HUEM HHU(POBBIX (UHAHCOBBIX MWHCTPYMEHTOB B peallb-
HBII CEKTOP PKOHOMMKHU. Ha nmpakTuke HayHETCsl aKTUB-
Hasg TOKEHHU3aIs CHIPHEBBIX TOBAPOB — JO TPETH IKC-
mopta He(TH, ra3a U METAILIOB MOXET OBITH MEPEBECHO
B IUPpoByIO ¢Gopmy. DTO CO3JACT MPEANOCHUIKH IS
MOSIBIICHUSI CIICIMATN3UPOBAHHBIX OHPXK MUPPOBBIX aK-
THBOB W Pa3BUTHUS JEHECHTPAIH30BAaHHBIX (DHHAHCOBBIX
cepBrucoB. OcoOylo poilb HayHyT HWrpaTh pyOJeBBIC
CTEHOIKOMHBI, KOTOPBIE CTaHYT YIOOOHBIM HHCTPYMECH-
TOM i1 pacdyeToB MexAay kommaHusiMu ctpan EADC.
locynapctBo OymeT akTUBHO CIOCOOCTBOBATh 3TOMY
mpoleccy, UCNoib3ys u(poBoit pydsb 1yt 010 KETHBIX
IaTe)ke M BBOJS HANOTOBBIE JIBIOTHI JUISI KOMITaHHH,
paboTaromux ¢ uuppoBbIMH akTHBaMH. K KOHIy 3TOro
nepuoaa MuppoBsle GUHAHCOBBIC WHCTPYMEHTHI 3aHMyT
3aMETHOE MECTO B POCCHICKON SKOHOMUKE.

Tpetuil, 3aBepiuaroUil HTan NPUBEAET K KaUeCTBEHHON
TpaHchopmanmu GuHAHCOBOW cucTeMbl. L{npoBeie akTH-
BBl CTaHYT HEOTHEMJIEMOHN YacThl0 3KOHOMHUKU — 10 40 %
MAaJIOTO U CpeqHero Om3Heca OyleT HCIIONIh30BaTh WX B IO-
BCEHEBHBIX oOmepanusx. Poccuiickue OnokdeiH-TIIAT-
(hopMBI BRIHAYT Ha MEXAYHApOAHBIH ypOBEHBb, KOHKYpH-
pya ¢ mmobanbHBIMK aHajoramMu. Ocoboe 3HAaUYCeHHE MPH-
00peTeT BBIMYCK CYBEPEHHBIX IH(PPOBBIX aKTHBOB, 00€cC-
MIEYEHHBIX 30JI0TOM HJIM CHIPHEBBIMH TOBapaMH, KOTODPHIE
MOTYT CTaTh aJbTEPHATUBOW TPAJAMIHNOHHBIM PE3EPBHBIM
BamtoTaM. Poccus MOXeT NpeBpaTUTHCS B OAMH U3 KIHOUe-
BBIX IICHTPOB Pa3BUTHS HUPPOBBIX PUHAHCOBBIX TEXHOJIO-
ruil B EBpa3uy, y4acTBys B CO3JaHUU MEXAYyHapOIHBIX
crangaptoB st CBDC.
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Fig. 4. A model for the development of the digital financial assets market
in the context of the Russian economy

OCHOBHBIE PE3YJIBTATbBI

Ha ocHOBe moIy4eHHBIX pe3yJIbTaTOB HCCIEIOBAaHUA
KIJIFOUEBBIX CEKTOPOB phiHka [[MA Obutu chopmynupoBa-
HBl OOIIME TEHJCHIWHM €r0 pa3BUTHS, KOTOpbIE Mpen-
CTaBJISIIOTCSI OCHOBOW M MH(PacTpyKTYpHOH 0a30il uud-
poBOH TpaHChOpMAlMM SKOHOMHKH W BBIpAXKarOTCA
B IEpeX0Je K CTUMYIHUPYIOLIEH MOJENH PEryINpOBaHHs,
WHCTUTYIHAIN3alN1, TOKEHU3AIUN pEalbHBIX aKTHBOB,
KOHBEPTEHIMH TPaJWLIUOHHBIX W JEIEHTPAIN30BAHHBIX
¢uHaHCOB TyTeM co3maHus creitbnkonnoB m CBDC.
BrisBreHHBIE TEHIASHIMH CTalu 0a30i copMyaupoBaH-
HOH JIOTHUYECKOW Mojaenu pa3Butus peiHka [[OA B ycmo-
BUSIX COBPEMEHHON POCCUNHCKONH B3KOHOMHUKH, KOTOpas
MOXET CTaTh MOJHOIICHHBIM HHCTPYMEHTOM IIpeojoiie-
HUS CaHKLIIMOHHOTO nAaBieHus. IlpeacraBneHHas Mozensb

COYETAaeT OTOCYNapCTBICHHBIC JJIEMEHTH (UPPOBOMA
pyOIb, KOHTPOJIb IMUCCUH) C PRIHOYHBIMH MEXaHU3MaMU
(ToxeHuzanmeit pecypcos, DeFi).

[Tonmy4yeHHsle pe3ynbTaThl OyAyT MOJE3HBI A Jallb-
Heliero uccnenoBanus peiaka [IDOA u BeIpabOTKH cTpare-
THM Pa3BUTHS JAHHOTO CEKTOpa B YCIOBHAX TpaHC(opma-
IIUM POCCUNCKON SKOHOMUKH C 1I€JIbI0 JOCTHKEHUSI MaKCHU-
MaJbHOH 3 PEKTHBHOCTH.
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Abstract: The recent rise in popularity of cryptocurrencies, the real asset tokenization, and the emergence of central
bank digital currencies (CBDC) are stimulating the formation of a new economic sector — the digital financial asset (DFA)
market, which is transforming traditional approaches to investment, settlements, and regulation. The correlation of national
economies with these trends largely determines both their global competitiveness and their overall development independ-
ence. This paper sets and implements the objective of a comprehensive study of the DFA market through its key segments —
cryptocurrencies, stablecoins, tokenized assets, and central bank digital currencies — in terms of such indicators as
the dynamics of these sectors, capitalization, and geographic distribution. In addition to identifying trends specific to each
sector, the study results show that the DFA market is structurally evolving from cryptocurrencies to asset tokenization
(RWA) and stablecoins, and then to CBDC. The identified patterns allowed developing a three-stage model for the DFA
market adaptation in Russia. The model includes stages of adaptation (regulatory liberalization, launch of the digital ru-
ble), integration (commodity export tokenization, stablecoin settlements in the EAEU), and transformation (introduction of
digital financial assets in small and medium-sized enterprises), issuance of sovereign digital assets). The results obtained
can be used by regulators and financial institutions to formulate a strategy for developing digital finance in the context of
sanctions and to achieve technological sovereignty.

Keywords: digital financial assets (DFA); cryptocurrencies; stablecoins; real-world asset tokenization (RWA); central
bank digital currencies (CBDC); blockchain; DeFi; digital transformation; digital ruble; economic adaptation.
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U3AOATEJIbCTBO TOJIBATTUHCKOIO
rOCYAAPCTBEHHOIO YHUBEPCUTETA

NspatenbcTtBO (0o 1 HoA6pA 2011 roga — peaakuMOHHO-M3AATENbCKI
LeHTp) — CTPYKTypHOe nogpasgeneHne TonbATTUHCKOrO roCyfapCTBEHHOIO YHU-
BEpCMTETa, 3aHMMaloLLee BaXKHOe MeCTO B obecneyeHnm yyebHOro npouecca Kave-
CTBEHHOW yuebHOoW, yuebHO-MeToAMYECKON 1 HayYHOW NTepaTypo.

N3patenbctBo TI'Y cerogHsa

— VimeeT B cBOeMm COCTaBe pefakuuvio M nevyaTHbI LueX. 3a NocnefHne rogbl
NPAKTUYECKN MOJIHOCTbIO OOHOBJMIEH MAPK KOMMbIOTEPHOW TEXHUKK, MeYaTHOro
1 nocTrneyaTHOro o6opyaoBaHus.

— BbInycKaeT KHUMM 1 SNEKTPOHHbIE yuyebHble MOCO6Us AnsA CTYAEHTOB, acnu-
paHTOB, NpenogaBaTeneil 1 CneunanmcToB NPakTUYeckn No BCeM OTPaAC/AM CO-
BPEMEHHOMO HAYYHOTO 3HAaHUSA, @ TakXKe HayYHO-NMONyAPHYI0, CNPaBOYHYIO, XYA0-
YKeCTBEHHYI0 NuTepaTtypy, COOPHUKM LOKNAAoB (CTaTel) KoHdepeHUUn. XapakTtep
134aBaeMon NTepaTypbl COOTBETCTBYET BCEM HaMpaBneHMAM YyUYeOHbIX LMKNOB
AVCLMIIVIH YHUBEPCUTETA.

— 3HauuTenbHbI 06bem nonurpaduryeckon paboTbl — onepaTUBHOE UCMONHE-
HUe peknaMHoO-MHbOPMaLMOHHOW NPOAYKLNN.

— KonnektB u3gatenbCcTBa — TBOPYECKUM COMO3 BbICOKOKBANUGULNPOBAHHbIX
CNeumanncToB ¢ 6OMbLIMM CTaxkeM PaboTbl U MOJSIOABIX LeNeyCcTPeMIeHHbIX CO-
TPYOHUKOB.

— CoTpyaHUKM M3daTeNbCTBa NPUHMMAIOT yyacTe B NPaKTUYECKUX CEMUHA-
pax C Lenblo 3HaKOMCTBA C HOBbIMU BO3MOXKHOCTAMM B 0651aCTV nonurpaduyeckimx
TEXHOJIOTWIA 1 060PYLOBAHNSA, @ TAKXKE C COBPEMEHHBIMM MaTepuanamn ans uno-
poBoOI nevatu.

OcHOBHble HanpaBJieHNA [eATe/IbHOCTN

— W3paHue yuebHOIM 1 Hay4HOW NuTepaTypbl Ha ByMaXKHOM HOCKTeSe, NMPOou3-
BOACTBO 3/IEKTPOHHbIX YUYE€OHBIX U HayUYHbIX NOCOOMIA.

— BbinonHeHue anemMeHTOB pefakUuNOHHO-M3[4aTeNbCKOro LMKNa: pefakTnpo-
BaHMe, N3roTOB/IEHME OPUTHAN-MaKeTOB, TUPaKMPOBaHWe, NpeaneyaTHasa 1 nocT-
nevaTtHasA NOAroToBKa.

- MeToguueckas 1 KOHCyNbTaTUBHAA PaboTa C Nogpa3aeneHnaMr YHUBEPCH-
TeTa Mo BONPOCaM BblMycKa YYeOHbIX M HAYyUYHbIX N34aHUN.

— B3aumogencrame ¢ POCCMNCKON KHMXKHOW NanaTon No BONpPOCam NpucBoe-
HuA ISBN nsgaHuAm, BbinyweHHbIM TTY.

— [logrotoBka w3gaHui, BbinyleHHbIX TIY, K rocygapcTBEeHHOW perucrpauun
1 paccblika 06Aa3aTesIbHbIX 9K3eMMIAPOB.

— Pasmetka ctaTen, nybnukyembix B XypHanax TIY, B nporpamme Articulus
Ans pa3mMelyeHma Ha nnatpopme elibrary.

OCHOBHbIE [OCTIKEeHNA

— Pe3ynbraTtbl geATeNnbHOCTM HEOAHOKPATHO OTMEYeHbl AMMIIOMaMU MEXIY-
HapPOZAHbIX, BCEPOCCUNCKNX N MEXPETrMOHaNbHbIX KOHKYPCOB.

— fBnseTtca perynAapHbIM yyacTHUKOM KHukHoro dectuans «KpacHas nno-
waab» (r. MOCKBa) 1 akagemMnyeCckom KHUXHOW BbICTAaBKU M3aaTeNbCKON aeATesb-
HOCTW «YHUBepcuTeT — Hayka - fopogy (r. Camapa).

— KHurun nspgatenbctea 6biiv npefctaBneHbl Ha EBpasuiickolt mexayHapoa-
HOWM KHWXHOW BbicTaBke-Apmapke «EURASIAN BOOK FAIR» (r. ActaHa, Ka3axcTtaH)
1 Ha TerepaHCKOM MeXAyHapOAHOW KHUXKHOW fApmapke (r. TerepaH, VipaH).
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Abstract: Premature deindustrialization (PDI) has emerged as a critical challenge for middle-income countries amidst
rapid technological innovations and globalization. This study explores how technological innovations (TI), measured by
patent applications, influence PDI across 89 middle-income countries from 1980-2022. A novel composite index, integrat-
ing income levels and manufacturing sector contributions (value-added and employment shares), is developed to quantify
PDI. Employing robust econometric techniques, including Ordinary Least Squares (OLS) with Oster’s stability test and
Instrumental Variable Generalized Method of Moments (IV-GMM), we find that TI significantly reduces PDI’s likelihood.
These results, consistent across subsamples and multiple robustness checks, underscore the pivotal role of innovation in
fostering sustainable industrial growth. This research offers critical insights for policymakers aiming to balance technolog-

ical advancement with industrial development in middle-income economies.
Keywords: premature deindustrialization; technological innovations; structural transformation; middle-income coun-

tries; IV-GMM.

For citation: Tsafack Miafo D., Noula A.G., Bondoma Yo.D., Ghamsi D.S.L. Technological innovations and premature
deindustrialization: evidence from middle-income countries. Digital Economy & Innovations, 2025, no. 3, pp. 31-50.

DOI: 10. 10.18323/3034-2074-2025-3-62-3.

1. INTRODUCTION

Technological innovation has served as a driving force
in shaping the modern world, transforming industries,
economies, and societies [1-5]. One unintended conse-
quence of technological innovations is deindustrialization,
a widespread phenomenon in high-income countries [2; 6—
8]. However, when this phenomenon occurs at lower in-
come levels, it is referred to as premature deindustrializa-
tion, which has numerous implications [6; 9; 10]. This pa-
per examines the effect of technological innovation on
premature deindustrialization in middle-income countries.

Characterized by a significant decline in both manufactur-
ing output (as a percentage of GDP) and employment (in total
employment), “deindustrialization” is viewed as a typical
phase in development models, especially for developed coun-
tries [4; 11]. According to Herrendorf et al. [12], the realloca-
tion of labor and other resources across various economic
sectors from low-productive to high-productive sectors such as
agriculture; manufacturing, key player in growth acceleration
especially for developing economies due to its ability to absorb
labor, higher productivity, higher externalities, and tradability
amongst others [10; 13; 14]; and services stimulates economic
growth and development, representing the standard path of
structural transformation. Consequently, any early trend of
deindustrialization in developing economies at much earlier
income levels than those historically observed in advanced
countries; termed “premature deindustrialization” raises con-

cerns about obstructing the primary channels of economic
growth and the ability to catch-up with more advanced econ-
omies [4; 10; 11].

Existing literature indicates that the incidence of stagna-
tion in growth is more pronounced in middle-income coun-
tries compared to other income groups, prolonging growth
slowdowns in these economies, a phenomenon known as
the “middle-income trap” [10; 15], with most developing
economies struggling to advance towards the high-income
category, with only 13 out of 101 middle-income countries
in the 1960s were able to attain the status of a high-income
country by 2008 [10]. This phenomenon affecting Countries
irrespective of their state of development, mainly impacts
Latin America, Africa, the Middle East, and Asia, and is
exacerbated by several factors, resulting in short and long-
term consequences [16]. This situation further undermines
the economic growth of middle-income countries, threaten-
ing their competitiveness and hindering their ability to enter
high-income group [4; 6; 10; 17; 18]. The literature pro-
vides several possible explanations for these circumstances,
attempting to balance general and specific insights (e.g., see
[2; 4; 6; 10; 19]). The recent literature does review theoreti-
cal structures with sweeping relevance and applicability
considering a broader set of transformations [5]. One aspect
that has been overlooked in existing literature, which has
captured our attention for this study, is technological inno-
vations that lead to more labor-saving production processes,
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enhance productivity, and replace workers with automated
machines, further highlighting the “middle-income technol-
ogy trap”. The dearth of vital industrial and technological
breakthroughs would open up new development avenues
while causing dire repercussions for both economic growth
and industrial development [19]. The “middle-income tech-
nology trap”, which is closely linked to the concept of
premature deindustrialization, comes with the possibility of
a vicious cycle of lack of structural transformation, poor
economic growth, weak technological and broader industri-
al upgrading, and deindustrialization [14; 19; 20].

From the radical technological revolutions in the Indus-
trial Revolution era to the so-called Industry 4.0 revolution
and forthcoming industrial revolutions, the global economy
has always been, is, and will be, driven by technological
innovations with learning by doing and labor specialization,
important to mention as underlying sources of increasing
returns, productivity, and skill acquisitions [4; 14].
The development and upgrade of new technology are hence
crucial to be able to produce complex goods with domestic
technology and prepare the labor force through education,
amongst other means. As a matter of fact, the expansion of
productive capacity is hence more relevant for developing
economies, as it is arguably the main constraint on green
economic growth and because the manufacturing sector still
acts as an engine of growth [4; 14]. The literature has de-
veloped abundantly on the possible effects and consequenc-
es of technological innovation on the industrial sector and
structural change (e.g. [1-4; 7; 14]).

With the chaining effect and high productivity, the in-
dustrial sector, compared to the other sectors of the econo-
my, is considered a dominant sector with its high techno-
logical spillover effect [20; 21]. Considered putative in
developed countries, developing countries are experiencing
an early diminishing interest in manufacturing share while
services share of gross domestic product and employment
are increasing at the top of the Global Value Chain in recent
decades. According to Itaman and Awopegba [20] and
Nassif and Morceiro [14], this can be prominently ex-
plained by ever-increasing technological upgrading, wors-
ened by the effect of globalization, un-sustained rapid liber-
alizing (“shock therapy”) economic reforms, technological
transfer and economic diversification a situation described
as the “middle-income technology trap” [19]. Though
the role of tradable services in both the productive structure
and global trade has increased, while the share of manufac-
turing has dropped (deindustrialization), as a result of these
technologies, the manufacturing sector remains in the tech-
nology game as the primary source of generation and diffu-
sion of technological advancements [13; 14]. It is hence
misleading to expect that the world will mutate into an only
services economy [14].

Hence, technological innovation and premature deindus-
trialization are intricately linked, the latter often driven
by the former. Hence, while technological innovation has
the potential to revolutionize industries and economies, it
can also contribute to the decline of manufacturing sectors
in many countries [2; 8; 14]. Understanding the causes and
consequences of premature deindustrialization is crucial for
policymakers, economists, and business leaders to develop
strategies to mitigate its effects and foster sustainable eco-
nomic development. Ultimately, addressing the challenges
of premature deindustrialization requires a multi-faceted

approach that combines technological innovation with ap-
propriate policy interventions to ensure balanced and inclu-
sive economic growth.

Given this background, premature deindustrialization
(PDI) distinguished from general cases of deindustrializa-
tion is a main concern [9; 10]. It may lead to a lack of di-
versification in the economies, hinder a country’s ability to
move up the value chain and compete in higher value-added
industries, limit long-term economic growth and innovation
potential, as well as exacerbate income inequality within
the country, decrease skilled employment opportunities
(as many traditional industrial jobs are lost), leaving it vul-
nerable to external shocks and fluctuations in global mar-
kets. The present study analyzes the bond between techno-
logical innovation and premature deindustrialization in
middle-income economies, revealing sector-specific vul-
nerabilities to premature deindustrialization. By pursuing
this objective, we make two main contributions to the exist-
ing literature. First, only a few studies in the literature
(for instance, [10]) have examined the link between prema-
ture deindustrialization and the middle-income trap. Of
these studies, few have focused on the determinants of PDI,
and none, to the best of our knowledge, has focused on
technological innovation as the main variable. This work
aims to attempt to bridge this gap by providing empirical
evidence on the determinants of premature deindustrializa-
tion in middle-income economies, focusing primarily on
the possible effect of technological innovation. By conduct-
ing a longitudinal case study of selected countries over
the 1980-2022 period, this study illustrates the nuanced
effects of technological innovations on premature industrial
decline, providing qualitative insights alongside quantita-
tive data. Second, we use a very large sample of 89 coun-
tries from 1980-2022 and employ a set of three conditions
(specified by Rodrik [9]) that trace the phases of premature
deindustrialization in an economy and apply robust estima-
tion techniques. This permits us to create a novel composite
index for measuring not only deindustrialization but also its
premature aspect, premature deindustrialization, and deve-
lop a policy framework aimed at mitigating the adverse
effects of technological advancement on employment in
manufacturing, emphasizing retraining programs and inno-
vation incentives tailored for vulnerable sectors. In sum,
our findings indicate that the incidence of technological
innovation degrades the likelihood of the occurrence of
premature deindustrialization in these countries.

The rest of the paper consists of the following sections:
The selected relevant literature is discussed in Section 2.
Section 3 is devoted to data and estimation strategy descrip-
tion. Section 4 presents and discusses the empirical find-
ings, while Section 5 concludes, gives some policy recom-
mendations, and presents the limitations of the study.

2. LITERATURE REVIEW

“Deindustrialization”, a significant decrease in the rela-
tive share of manufacturing both in GDP and employment
before high-income levels [4; 22] and “premature deindus-
trialization” have been signposted in the past couple of
decades [9; 23]. Unlike growth slowdown, which involves
a deceleration in economic expansion often linked to
reduced productivity or structural inefficiencies, and
the absence of industrialization, where industrial deve-
lopment fails to take root due to technological gaps or
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poor infrastructure, premature deindustrialization involves
a premature shift away from manufacturing at an early
stage [9; 10; 21]. It is the latter that retains our attention in
this study. First coined by [21] and considered to occur
mostly in developing countries, premature deindustrializa-
tion is described as a depletion of real manufacturing sector
contribution (employment and value-added shares) at in-
come levels far below those experienced by developed
countries in the past [4; 22; 24]. This is due to the early
transformation of these countries into service-based coun-
tries without an established and comprehensive industriali-
zation experience or process [9]. Research on premature
deindustrialization in both developing and developed coun-
tries has caught the attention of many researchers, largely
focused on the effects of premature deindustrialization from
different perspectives (e.g., see [18])

The available literature highlights the fact that earlier
industrializers are following a pattern of sectoral change
and employment different from that previously followed by
later industrializers have not been to [17]. These economies
are hence experiencing early tertiarization or accelerated
servitization of their economies [25]. Cruz [4], argues that
industrialization and economic growth are integrated parts
of each other, becoming a source of improvement and
a crucial factor for nations to grow and develop. Hence,
the premature deindustrialization trend hit long-term growth
which is why this concept has called the attention of many
scholars providing empirical and theoretical contributions
in the literature, though few works have been done concern-
ing the factors affecting premature deindustrialization.

Generally, the manufacturing industries are highlighted
to display hefty unconditional convergence in labor produc-
tivity and generally act as the requisite condition for catch-
ing up to the developed economies, inducing economic
growth and a positive spillover effect on employment gen-
eration [13]. Rekha [10] highlights that globalization,
automation, and labor-saving technological advances may
be the main drivers of the premature deindustrialization
trend, along with a shift toward services. This might restrict
the ability of the manufacturing sector to furnish jobs for
unskilled and low-skilled workers, which thereby hunk
the channels of economic growth [10]. This may be expli-
cated by the fact that globalization has conceited technolo-
gical advancement and opportunities to raise an innovative
manufacturing sector in developing countries. Consequent-
ly, the extent to which premature deindustrialization influ-
ences countries is conditioned by the ability of the alterna-
tive sector to become the potential driver(s) of economic
growth [10].

Araujo et al. [26] empirically and theoretically investi-
gate premature deindustrialization from 1970 to 2017 in
a group of selected countries, utilizing the generalized
method of moments (GMM). Their results revealed that, in
less developed economies, exchange rate depreciation is
positively correlated with premature deindustrialization, as
is trade openness yet negatively. In advanced nations, con-
versely, the degree of financialization and the relocation of
physical production are spotlighted as factors that negatively
affect premature deindustrialization, while trade openness is
positive. Parallelly, after confirming the hypothesis of
premature deindustrialization, Cruz [4], suggests that pre-
mature deindustrialization is explained by income evolu-
tion, capital accumulation, manufacturing labor productivity,

trade openness, and exchange rate. According to Andriyani
and Irawan [18], however, its speed may vary between
indicators and contexts. Using the bootstrap-corrected
dynamic fixed-effects and panel fixed-effects models,
Ravindran and Babu [6] empirically confirmed the bond
between income inequality and premature deindustrializa-
tion. Their finding revealed that income inequity rises with
premature deindustrialization, provided that the displaced
workers are absorbed into market services. Also, if the non-
market services or business services are the governing em-
ployment providers, it will help to lessen income inequities
even in the presence of premature deindustrialization.

Van der Heijden [27] revisits the discussions on the pro-
pinquity between globalization and industrialization and
scrutinizes if it differs between economies using a panel of
40 countries (developing and developed) covering the peri-
od from 1960 to 2010. This work found a positive connec-
tion for both developed and developing economies. There
equally revealed a regional difference amid developing
regions regarding the evolution of the manufacturing sector
with Latin America and Sub-Saharan Africa prematurely
deindustrializing and gaining the least from globalization,
which can hurt their economic growth path. In another
study, Taguchi [28] used the fixed effect model and quantile
regression on panel data to examine if latecomer develop-
ing nations worldwide have experienced premature dein-
dustrialization. This study had two main conclusions. First-
ly, in latecomer developing economies, the existence of
premature deindustrialization was confirmed under globali-
zation in the post-1990 period, with its acceleration verified
in Latin America and some areas of Africa. Finally, partici-
pating in global value chains (GVC) eased industrialization,
whilst natural resource abundance accelerated premature
deindustrialization through the Dutch disease effect if re-
source returns were mobilized to productive uses, like in-
frastructure expansion.

Oreiro et al. [29] analyze the determinants of premature
deindustrialization in Brazil for the period between 1998
and 2017 using the ordinary least squares (OLS), affixed
with a manifold of other estimation techniques. This study
revealed that real exchange rate overvaluation was the main
cause of premature deindustrialization. This was because
the high-interest rate differential and commodity prices
boom increased the value of Brazilian exports and, hence,
increased trade account surpluses. Conversely, Grabowski
[30] investigates why premature deindustrialization mostly
occurs in many developing countries. Their results indicat-
ed that rising inequality among several developing coun-
tries has reduced the home market for labor-intensive ma-
nufactured goods, thus causing manufacturing stagnation.
Also, the rising inequality in developed economies has
reduced international demand for labor-intensive manufac-
turing. Thus, according to these authors, developing coun-
tries have fewer opportunities to export labor-intensive
manufacturing.

Taguchi and Elbek [31], on the other hand, examined dein-
dustrialization in the post-Soviet nations from the perspective
of the premature deindustrialization hypothesis and scrutinized
the factors that caused the deindustrialization on a panel data
sample ranging from 2001 to 2020. Using the fixed-effect
model and factor analyses, their results first confirmed
the prevalence of premature deindustrialization in two-thirds of
the total 15 retained post-Soviet middle-income nations.
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They also unearth that deindustrialization in these 10 coun-
tries was fully explained by their comparative disad-
vantages in manufacturing as the gross contributor, and
further by the sub-factors: human capital deficiency,
the Dutch Disease effect and immature institutions.

Considering a sample of 36 countries (developed and
developing) from 1980 to 2017, emphasizing on emerging
and developing (EDE) economies in a context of increasing
financial integration, Botta et al. [32] used an OLS panel
corrected standard error to inquire into the role of net capi-
tal inflows as a prospect source of premature deindustriali-
zation. Their results revealed that abundant capital inflow
periods may have caused the significant reduction of manu-
facturing share to employment and GDP, as well as the con-
traction of the economic complexity index. They also show
that phenomena of “perverse” structural change are significant-
ly more relevant in EDE nations than advanced ones.

Hoyos Lopez [33] equally scrutinizes the phenome-
non of premature deindustrialization in eight Latin
American nations using the Koyck transformation mod-
el, OLS, and panel data fixed effects model from 1970 to
2014. Their work revealed that the fall in the average
effective tariff was the prime economic explanation be-
hind the premature depletion in the manufacturing share
in the region. They also provide evidence that relates
the depleting performance of manufacturing to the Dutch
disease and foreign investment flows. Using the Auto-
regressive Distributed lag estimation for the period
1981-2018, Itaman and Awopegba [20] examine
the involvement of finance as a potential causal compo-
nent for Nigeria’s premature deindustrialization. Their
finding revealed a noteworthy negative impact of banks’
domestic credit on premature deindustrialization. Addi-
tionally, the unequal flow of bank domestic credit to
the services sectors, gas, and oil also indicates a notable
negative impact on the country’s manufacturing sector.
Conversely, financial institutions’ net domestic credit,
including financial flows by home development banks,
had a significant positive effect on manufacturing.

Given these empirical conclusions, a more censorious
analysis of the determinants and costs of premature dein-
dustrialization is observed important, especially in develop-
ing and middle-income countries.

3. DATA AND ESTIMATION STRATEGY
DESCRIPTION

3.1. Data description

For a period ranging from 1980 to 2022, this study
used non-cylindrical panel data on 89 middle-income
countries from different regions including Europe and
Asia (Europe, East Europe, and Central Asia), America
and the Caribbean (Latin America, North America, and
Caribbean), the Middle East and North Africa, Sub-
Saharan Africa, Asia and Pacific, and Oceanic countries
(see Table in the appendix). The sample for the study has
been rigidly disciplined in terms of data availability
issued from the World Intellectual Property Organization
Database (WIPO) and World Bank Development indica-
tors (WDI), especially those used in the construction of
the technological innovation index. All calculations and
visualizations were performed using STATA 18.

3.1.1. Dependent variable

The dependent variable of the study is PDI. PDI is
a multidimensional and relatively new concept. There-
fore, there exists no consensus in the literature regarding
which variable or method is a better guess for capturing
the deindustrialization trend. Similarly, there is ambigui-
ty in defining a deindustrialization phase as premature or
not. According to the literature, however, the declaration
of deindustrialization as premature implies that
the economy is not at high-income levels (<$ 11,750)
and is still to maneuver the possibilities of manufactur-
ing-driven economic growth [6; 9; 10; 34]. Consequent-
ly, to identify the ‘premature’ element in economies,
the income and manufacturing share (in employment and
value-added) threshold levels are to be considered.
In this study, we draw inspiration from these recent
works [9; 10] and build a composite indicator that takes
into account three criteria for a country to be considered
as experiencing premature deindustrialization, distin-
guishing general cases of deindustrialization from
‘premature’ cases, as summarized below:

Y, <$11,750 ; (1)
MAN VA, £18% ; 2)
MAN _Emp, <18% , 3)

where time t=1, 2, ...T, where T is the most current period
of data availableness;

Y, MAN Emp, and MAN VA, are GDP per capita, employ-
ment share (in total employment) and manufacturing value-
added share (in total output) in year “t” respectively.

The first constraint stipulates that ¥; (GDP per capita in
2015 constant US $) should be inferior to $ 11,750,
the superior threshold level to justify an economy as a mid-
dle-income economy. An income level surpassing this
threshold signifies that the economy has already reached
the high-income category [35]. Hence, deindustrialization is
considered “premature” if it takes place below this income
level, signaling the element in the shrinking manufacturing
share [4; 10]. The second and third constraints specify that
a nation in the year “t” should not have manufacturing
employment and value-added shares of manufacturing
surpassing 18 %. Felipe et al. [34] highlight that the chanc-
es of graduating into a rich country status surge if the econ-
omy has above 18 % of manufacturing shares (employment
and output). This condition implies that the manufacturing
sector is not the foremost sector in the economy [6]. Hence,
the premature deindustrialization variable is given by
the expression in equation:

1if ¥, <$11,750, and
o, - | MAN_Emp, <18%, and
" |MAN VA4, <18%;

0 elsewise

“)

Wherever all three conditions are satiated, we con-
sider an economy to be witnessing “premature deindus-
trialization”.
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3.1.2. Independent variable of interest

The independent variable of interest is technological in-
novations (TI). Increasingly used in the literature, techno-
logical innovation is proxied in this study by the total num-
ber of patent applications [13; 21; 26; 36—38]. Patent appli-
cation employed in this study is a composite indicator
(summing) of the residence and the non-residence patent
applications (worldwide patent applications for exclusive
rights for an invention, a product or process that provides
a new way of doing something or offers a new technical
solution to a problem filed through the Patent Cooperation
Treaty procedure (via foreign patent cooperation offices
and with national patent offices (World Bank glossary,
2022). The data on technological innovations is obtained
from the WIPO (2024) Database. We equally use the num-
ber of scientific and technical journal articles published
from the WDI (2024) database [21] as an alternative meas-
ure to T1 for robustness analyses.

3.1.3. Control variables

The selection of control variables added to our econo-
metric model was guided by at least two factors: firstly,
the still very nascent state of the literature on the determi-
nants of PDI. Secondly, a large sample size was used for
our study. To curb the bias that may arise from omitted
variables, we draw on the few existing empirical studies on
the determinants of PDI (e.g. [10; 39; 40] and use five con-
trol variables: (i) gross fixed capital formation (GFCF), (ii)
Trade openness (Trade), (iii) labor force participation rate
(LABFPR), (iv) urban population (Urbpop), and (v) Miner-
al resources rent (MineralR).

Gross fixed capital formation (% of GDP) is a relevant
factor influencing premature deindustrialization since coun-
tries with higher levels of Gross fixed capital formation are
likely to experience higher economic growth [10]. It is,
hence, expected to have a negative coefficient. Another
crucial effect on PDI is derived from trade openness (Trade
% of GDP). According to Rekha [10], putting in place
opening-up strategies encourages technological diffusion
and is conducive to increasing productivity. For this reason,
a higher degree of trade openness toward international
markets is generally assumed to harm premature deindustri-
alization, as it means raising access to external markets for
manufacturing exports [4; 10]. Next, we control human
capital as it is relevant to influence production as it ob-
structs returns to the capital from falling and enhances ca-
pabilities for innovation [39]. In this study, we consider it
as a control variable captured by the total labor force partic-
ipation rate (% of total population, ages 15—64). In line with
the literature, this variable is expected to have a negative
coefficient [10; 40]. Urbanization (% of total population) is
increasingly considered an important factor affecting prem-
ature deindustrialization, as high levels of urbanization are
generally associated with high levels of industrialization
and increased demand for goods and services [7]. Similarly,
the level of mineral resources rent (% of GDP) is signifi-
cant as higher levels of mineral rent income from natural
resource exploitation are generally attached to high levels
of premature deindustrialization [9].

In addition to our key control variables, we look upon
other determinants of premature deindustrialization as addi-
tional control variables for robustness analyses, viz: carbon
emission (metric tons per capita), foreign direct investment

(net inflows, % of GDP), control of corruption (estimate)
and General government final consumption expenditure
(% of GDP). Table 1 presents our study baseline summary
of descriptive statistics and pairwise correlation matrix.

3.2. Estimation Strategy

This study evaluates the effect of technological innova-
tion on premature deindustrialization in middle-income
economies. Given this and per empirical studies, we state
that premature deindustrialization (PDI) depends on techno-
logical innovation (TI) and other control covariates (Z)
given below:

PDI = f(T1, Z). (5)

Redesigning equation (5) into its semi-log-linear form
provides an empirical equation for estimating the effect of
technological innovation on premature deindustrialization
outcomes. The semi-log-linear empirical model for PDI is
stated below:

InPDI = oy + Py InTTi + B Z + p + & (6)

where i1s 1-89;

T is 1980-2022;

InPDI is natural logarithm of premature deindustrialization;
In77 is natural logarithm of technological innovations cap-
tured by the total number of patents application;

Z represents our chosen control variables coefficients to be
estimated (GFCF, Trade, LABFPR, Urbpop, and Gini);

B is constant parameter to be estimated;

0 is constant parameter to be estimated,

p incorporates the specific fixed effects not observed
for each country;

€ is error term.

We execute diverse estimation techniques to investigate
the bond outlined in Equation (6). We spring this exercise
by implementing the OLS estimation technique, controlling
for a number of its potential determinants. It is considered
that using a conventional estimator such as the ordinary
least square (OLS) to estimate an empirical model with
endogeneity issues can create attenuation bias, whereby
OLS estimates are downward-biased [41]. As a result of
some flaws presented by this technique (among other
things, none consider the unobserved differences or
the endogeneity of some right-hand side variables, which
can falsely affect the estimation of parameters) [42—44]
although simple to implement especially when a couple of
conditions are fulfilled (error term normality, absence of
autocorrelation, and heteroscedasticity) [43], we equally
estimate equation (6) using the instrumental variable gener-
alized method of moment (IV-GMM) technique [45]. This
technique is the most convenient for this study as it can
address endogeneity sources [44]. In supplement to han-
dling the endogeneity issue, the IV-GMM computation
allows consistent estimations in the presence of AR (1)
heteroscedasticity and autocorrelation within panels [45].
Contractive to the dynamic system-GMM estimator,
which computes short-run coefficients, the IV-GMM stat-
ic estimator provides long-run coefficients. Additionally,
the IV-GMM estimator is compatible when the time dimen-
sion becomes relatively considerable [45]. In computing

Ludposas skoHOMHUKa ¥ uHHOBauu. 2025. Ne 3

35



Tsafack Miafo D., Noula A.G., Bondoma Yo.D., Ghamsi D.S.L. “Technological innovations and premature deindustrialization...”

Table 1. Descriptive statistics and correlations matrix
Taonuya 1. Onucamenvhas cmamucmuxa u Mampuya Koppenayuu

Variables (1) PDI (2) Ln TI (3) GFCFP (4) Trade (5) LABFPR (6) Urbpop (7) MineralR
Obs 3827 3827 3071 3244 2751 3827 3496
Mean 0.496 2.901 23.08 75.394 62.975 49.514 1.056
Std. Dev. 0.5 2.873 8.598 35.329 9.788 18.876 2.803
Min 0 0 0 0.021 38.058 6.091 0
Max 1 14.277 93.547 274.973 83.889 92.347 39.668
1) 1.000

2) -0.336 1.000

3) 0.031 0.062 1.000

“) -0.026 -0.226 0.220 1.000

5) 0.169 0.145 0.011 0.064 1.000

(6) -0.327 0.282 -0.104 -0.090 -0.050 1.000

7 0.125 -0.049 0.130 0.148 0.011 -0.042 1.000

Note. PDI is premature deindustrialization; Tl is technological innovations;, GFCF is gross fixed capital formation;
Trade is trade openness;, LABFPR is labor force participation rate; Urbpop is urban population; MineralR is mineral resources rent.
Ipumeuanue. PDI — npexcoespemennan oeundycmpuanuzayus;, TI — mexnonoeuueckue unnosayuu; GFCF — eanoswiil npupocm
ocnosHozo kanumana; Trade — omxpvimocmv mopeosenu, LABFPR — 0015 9KOHOMUYECKU AKMUSHO20 HACEeNeHUs,
Urbpop — 2opoockoe nHacenenue; MineralR — penma om 000vb1uu noie3HbIX UCKONAEMBIX.

equation (6) using the IV-GMM, we applied the robust
command to control for heteroskedasticity. We equally used
the Hansen J-statistics, the Kleibergen—Paap rk LM statis-
tic, and the Chi-sq(1) P-value test for instrument validity.
The Hansen J-statistics tests for instrument over-
Identification, while the Kleibergen—Paap rk LM statistic
and Chi-sq(1) P-value test for weak instrument identifica-
tion. This technique is used for the sake of verification and
in agreement with the existing literature [41].

4. EMPIRICAL RESULTS
4.1. Baseline OLS results

The results of the baseline analysis are reported in
Table 2. Part A displays the estimated OLS results of
the effect of technological innovations on premature dein-
dustrialization, while Part B presents the results of the Oster
[46] stability test. First, we will discuss part A (Table 2). In
line with Fig. 1, column (1) presents the results of a bivari-
ate regression. We unearth that the coefficient associated
with TI is negative and statistically significant at the 1 %
level for our panel sample. The weight of this coefficient
suggests that all else equal, a unit increase in the number of
patent applications is associated on average with a 0.0726-
unit abatement in the magnitude of PDI. This suggests that
the more and more a country innovates technologically,
the more it reduces the pace of PDI. This outcome may be
legitimated by the effects of technological innovation on
industrial productivity equity through technology diffusion,
adoption, and knowledge spillover. This may be accompa-
nied by the development of new technologies, new prod-
ucts, or new business models which may promote total
factor productivity growth, especially in the manufacturing
sector [9; 13; 26; 43; 47] This result exhibits the salutary

effects of technological innovations in controlling PDI and
overcoming its challenges, helping countries to navigate
the structural transformation transition and build a more
inclusive and sustainable economy.

From column (2) to column (6), we display the estima-
tion outcomes, infusing gross fixed capital formation, trade,
labor force participation rate, urbanization, and mineral
resources rent as control variables. We spot that the coeffi-
cient associated with technological innovations remains
negative and statistically significant. Regarding the control
variables, we find that they show the anticipated signs.
Anent column (2), we note that the coefficient ancillary to
gross fixed capital formation (GFCF) is positive and statis-
tically significant, documenting a positive association be-
tween GFCF and PDI. This can be explained by the fact
that countries experiencing low economic growth are likely
to have lower levels of GFCF [10]. Our results are, however,
inconsistent with those of [48; 49], for whom low invest-
ment in GFCF will curb aggregate demand, restrict produc-
tive capacities, and restrain industrialization.

In column (3), trade is revealed to harm PDI, outlying
that an increase in trade levels will lead to a reduction in
the levels of PDI. According to Weiss and Clara [48], this
can be justified by the fact that trade positively affects
domestic investment, both through exports and imports.
Although trade is considered an important channel for
the transfer of technology, the outlined results will, howev-
er, depend on the goods compositions, specialization areas,
and domestic environment foreign technologies adaption
ease [1; 10; 49; 50]. These results, however, contradict
those of [26; 33], who found a negative relationship
between trade openness (liberalization / lower tariff) and
PDI. Column (4) shows a positive (0.0111) and statistically
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Table 2. Baseline ordinary least squares (OLS) results
Taonuua 2. Ocnoghvle pe3yivmamsl no Memoody HaumeHbuiux keaopamos (MHK)

Dependent Variable: Premature Deindustrialization (PDI)

Part A. OLS estimates

@ (2) 3 @ &) (6)
LnTI -0.0726***  -0.0684***  -0.0738***  -0.0678***  -0.0563*** -0.0564***
(0.00256) (0.00286) (0.00291) (0.00321) (0.00327) (0.00329)
GFCF 0.00362%**  0.00586***  0.00491***  (0.00324*** 0.00268**
(0.000954) (0.000980) (0.00108) (0.00106) (0.00107)
Trade -0.00205***  -0.00205***  -0.00200%** -0.00222%**
(0.000240) (0.000264) (0.000256) (0.000260)
LABFPR 0.0111%** 0.0102%** 0.0102%**
(0.000886) (0.000865) (0.000870)
Urbpop -0.00576%*** -0.00581***
(0.000484) (0.000486)
MineralR 0.0224*+*
(0.00355)
Constant 0.706*** 0.581*** 0.702%** -0.0572 0.297*** 0.309%**
(0.0104) (0.0251) (0.0293) (0.0617) (0.0670) (0.0674)
Part B. Oster (2019) stability test
Oster bounds (8 , p* (Rmax = 0.88939, 5=1)) [-0.05604, -0.05636]
Delta (9) statistic for =0 7.98737>1
Observations 3,827 3,071 3,055 2,423 2,423 2,352
R-squared 0.174 0.159 0.178 0.182 0.227 0.244

Note. *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors are reported in parentheses.
T1 is technological innovations;, GFCF is gross fixed capital formation;
Trade is trade openness;, LABFPR is labor force participation rate; Urbpop is urban population; MineralR is mineral resources rent.
Column (6) reports the results of the coefficient stability test of Oster (2019).
The 9 statistic represents the degree of selection on unobserved variables connexe to that on observed variables.
P* is the bias-adjusted coefficient assuming 6 = 1.
Part A displays the estimated OLS results of the effect of technological innovations on premature deindustrialization,
while Part B presents the results of the Oster (2019) stability test.
Column (1) presents the results of a bivariate regression, in the next columns we progressively include control variables
and in the last column (column (6)), we present the complete model with all control variables.
Ipumeuanue. *** p<0,01; ** p<0,05; * p<0,1. B ckobkax ykasanvl pobacmmuwvle CMaHdapmmuwvle OUUOKU.
TI — mexnonoeuueckue unnosayuu, GFCF — sanosuiii npupocm ocHosnozo kanumana, Trade — omkpwsimocms mopeosnu;
LABFPR — dons skoHomuuecku akmusHoco Hacenenust;, Urbpop — eopodckoe Hacenenue;
MineralR — penma om 006bluu NONE3HBIX UCKONAEMBIX.
B cmonbye (6) npedcmasnenvi pezyivmamol mecma Ha yemouuugocms kodppuyuenmos Ocmep (2019).
Cmamucmuxa 6 npedcmasnsem coboll cmenens 0moopa HeHadI00aemblx HePEMEHHbIX N0 CPABHEHUIO CO CMENeHbI0 0mobopa
HAONI00AeMbIX NepeMeHHbIX.
p* — kosppuyuenm c nonpasxoii Ha cmewerue, npeononazarwull, 4mo 0=1.
B uacmu A npedcmasnena oyenka pezynomamos MHK ons onpedenenus 61usHus MEXHOL02UYECKUX UHHOBAYULL
Ha npescoespemMenHylo Oeunoycmpuanusayuio, 8 wacmu B npeocmaenenst pezynomamur mecma na ycmotiuusocms Ocmep (2019).
B cmonbye (1) npedcmasnenst pe3ynvmamvl 08yMEPHOU pecpeccuil, 8 NOCIeOVIOWUX CIMOAOYAX NOCMENeHHO 000aA8NAI0MCs
KOHMPONbHble nepemennble, 8 cmoabye (6) npedcmasiena noaHas MoOeib cO BCeMu KOHMPOIbHbIMU NePeMeHHbIMU.
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Fig. 1. Relationship between technological innovation (TI) and premature deindustrialization (PDI).
Each dote represent the mean value per country avec the studied period
Puc. 1. Bzaumoceasv mexcoy mexvonocuveckumu unnosayusmu (T1) u npexcoespemennoii deundycmpuanuzayuei (PDI).
Kaowcoaa mouka npedcmasnsem cpeonee sHauenue no Cmpate 3a Ucciedyemulii nepuoo

significant association between the labor force participation
rate and premature deindustrialization. This result shows
that an increase in labor force participation is associated
with an increase in PDI, as this may result from the lack
of human capital [28].

Contrary to trade, urbanization is revealed to display
a negative and significant effect on PDI in our sample coun-
tries (column (5)). This can be explained by the advanta-
geous contribution of an economically active population
and labor force participation, crucial country-specific de-
terminants that influence production and pave the way for
economic growth [10; 40]. This result can be explained by
the fact that urbanization has an inimical effect on PDI and
boosts economic growth and development [7; 10; 40; S51].
Column (6) summarizes the results of our benchmark mod-
el, encompassing all our control variables, including the
mineral resource rent, which outlay a positive and strongly
significant effect on PDI. This result may be explained by
the contraction of non-mineral sectors and the Dutch Dis-
ease resulting in serious deindustrialization, especially in
state-led import substitution countries [10; 52]. This result
is in line with previous studies that display the perverse
effect of improperly managed natural resource rent/revenue
on PDI [28; 31; 33].

In tune with the results in the antecedent columns,
the coefficient accessory to technological innovations is
negative and statistically significant. This result is harmoni-
ous with that of Liu et al. [53] who argue that trade open-
ness leads to new technology development and diffusion,
competitiveness; new products; or new business models,
promoting total factor productivity growth [9; 13; 43; 47].
Notably, our primary variable of interest, PDI, remains

significant despite the addition of these control variables.
This advocates that, on average, technologically advanced
countries are more credible in developing technologies that
will lead to a curb in PDIL.

Inspired by the existing literature [54], we stage the re-
sults of the coefficient stability test in Part B (Table 2).
Though the result of the OLS analysis confirms our main
hypothesis that TI deceases PDI, our results may be subject
to variable omission bias. As shown by the Oster coefficient
stability test [46] (Part B, Table 2) in column (6), the pro-
portionality coefficient indicates that the potential selection
bias of the unobserved confounders must be at least seven
times as essential as the amount of selection on observed
variables to reduce the estimated coefficients of technologi-
cal innovations to zero (6=7.98737). As suggested by Oster
stability test [46], baseline results are robust to potential
omitted variable bias when the § statistic is greater than
unity (6>1). It is also important to note that the set bounded
by the baseline coefficient and §* safely keeps out the value
zero. This outcome excludes the possibility that the main
results are accredited to the selection of possible unob-
served confounders.

4.2. Endogeneity issue: GMM results

Table 2 confirms, on the one hand, our main hypothesis
that TI lessens PDI and, on the other hand, that these results
are not the result of the omission bias of the variable.
Although the objective of this article is to analyze the effect
of TI on PDI, the fact remains that PDI can, in turn, affect
TI, thus creating a bias resulting from reverse causality.
To limit this bias, we use the Baum et al. [45] instrumen-
tal variable generalized method of moment (IV-GMM)
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estimation technique. This technique is used for the sake
of verification and in agreement with the existing litera-
ture [44]. The basic criterion is that the number of sample
countries should be greater than the number of instru-
ments [9]. The results are exhibited in Table 3. The
diagnostic tests conducted on the dynamic IV-GMM
estimator present the following findings. The Hansen
J-statistics tests for instrument over-identification sug-
gest that instruments are exactly identified in the models;
this is because a sole instrument was used to avert in-
strument over-identification. The Kleibergen—Paap rk LM

statistic and the Chi-sq(1) P-value test for weak instru-
ment identification also suggest that the instruments are
strong. Also, the maximum number of generated instru-
ments (7) is lower than the number of countries (89).
Overall, the diagnostic tests of our model lead us to con-
clude that the estimated model has a suitable specifica-
tion. Considering our results, they reassuringly correlate
with our earlier findings showing that, at the widely
recognized threshold of significance, technological inno-
vations diminish PDI. In sum, our results consistently
remain valid to endogeneity control.

Table 3. Baseline Instrumental variable generalized method of moment (IV-GMM) results
Tabnuya 3. Ocnognvle pezyrbmamyl OYeHKU ¢ UCNOAb308AHUEM 0000 EeHHO20 MEmo0a MOMEHMO8

¢ uHcmpymenmanvrvlmu nepemenuvimu (IV-GMM)

Dependent Variable: Premature Deindustrialization (PDI)

1) (2) 3) “4) (5) (6)
LnTI -0.0765***  -0.0732%**  -0.0794***  -0.0733**%*  -0.0614***  -0.0616***
(0.00244) (0.00271) (0.00267) (0.00302) (0.00327) (0.00331)
GFCF 0.00363***  0.00596***  0.00513***  0.00348***  0.00295***
(0.000913)  (0.000939) (0.00108) (0.00104) (0.00104)
Trade -0.00214***  -0.00216***  -0.00210***  -0.00232%**
(0.000230) (0.000251) (0.000246) (0.000258)
LABFPR 0.0114%*** 0.0105*** 0.0105***
(0.000850) (0.000831) (0.000823)
Urbpop -0.00553***  -0.00558***
(0.000485) (0.000490)
MineralR 0.0223***
(0.00400)
Constant 0.711%*** 0.593*** 0.723*** -0.0485 0.291*** 0.302%***
(0.0109) (0.0253) (0.0286) (0.0569) (0.0647) (0.0648)
Observations 3,738 3,02 3,004 2,423 2,423 2,352
R-squared 0.169 0.156 0.174 0.181 0.226 0.243
Hansen-J 0.000 0.000 0.000 0.000 0.000 0.000
Number of instruments 2 3 4 5 6 7
Kleibergen-Paap rk LM statistic 1163.389 996.018 1035.873 894.668 861.855 837.883
Kleibergen-Paap rk Chi-sq(1) P-val 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Note. *** p<(.01, ** p<0.05, * p<0.1. Heteroscedasticity-robust standard errors are reported in parentheses.
Kleibergen-Paap rk LM statistic / Chi-sq(1) P-val for weak instrument identification.
T1 is technological innovations;, GFCF is gross fixed capital formation; Trade is trade openness;
LABFPR is labor force participation rate; Urbpop is urban population; MineralR is mineral resources rent.
The column (1) exposes a bivariate regression specification in which technological innovation is used as the sole determinant
of PDI, while columns (2) to (6) represent the robustness of the baseline model in which a subset of the contemporaneous controls

that were found to be non-negligible for PDI were included.

Ipumeuanue. *** p<(0,01,; ** p<0,05; * p<0,1. B ckobKax yxazauvl Cmanoapmuvie OUUOKU 2emepoCKeOacmuyHOCMU.
Kleibergen—Paap rk LM statistic / P-val ons mecma na cra6uvie uncmpymenmot, Chi-sq(1).
TI — mexnonocuueckue unnosayuu; GFCF — eanosoe naxonienue ocnognozo kanumana, Trade — omxpsimocms mopeoenu,
LABFPR — 0ons sxonomuyecku axkmusnoeo nacenenus; Urbpop — copoockoe nacenenue;

MineralR — penma om 006b14U NONE3HBIX UCKONAEMDBIX.

B cmonbye (1) npedcmasnena cneyupurayus 08yMepHOL pecpeccuil, 8 KOMOPOU MEeXHON0ULEeCKUE UHHOBAYUL UCHONb3YIOMCSL
6 Kauecmee eOUHCMBEHHO20 YaKmopa, Onpeoessioue20 nPeNcOesPeMenHyIo OeuHOYCMpPUaIu3ayuio.
Cmonbysl co (2) no (6) ompadicarom ycmouuusocns 6a3060t MOOeU, 8 KOMOPYIO OblI0 GKIIOYEHO NOOMHOICECMBO MEKYUWUX
KOHMPONIbHBIX (YaKMOpos, KOMOpbie OKA3ANUCH 3HAUUMETbHBIMU 0151 NPENCOeBPEMEHHON 0eUHOYCMPUATU3AYULU.
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The first column in Table 3 exposes a bivariate regres-
sion specification in which technological innovation is used
as the sole determinant of PDI, while columns (2) to (6) repre-
sent the robustness of the baseline model in which a subset
of the contemporaneous controls that were found to be non-
negligible for PDI were included. Consistent with the OLS
estimate results presented above, Table 3 shows the dimin-
ishing effect of technological innovation on PDI, as
the coefficients associated with technological innovations
remain negative and statistically significant (columns (1) to
(6)). Regarding the control variables, they are quite satisfac-
tory and statistically significant per our baseline OLS re-
sults. We can, therefore, conclude that our findings are valid
using a dynamic estimating method.

4.3. Robustness check

The panel regression results are already robust in control-
ling for all time-invariant variables, the time effect, and
the number of time-varying variables included in the regres-
sion [55]. Moreover, we may note that our interest variable
(TI) may suffer from measurement errors arising from
the disparity between the reported value and the actual
observed value. Additionally, our model may suffer from
variable omissions. These errors may either inflate the stan-
dard error of the estimations or be a source of attenuation
bias [55]. All of this may stack the odds against our findings.

To confirm our results and in addition to the stability
test [46] and endogeneity control, we implemented a chain

of robustness checks. Firstly, we implement additional
controls; secondly, we verify the validity of the results
using two alternative estimation techniques. Thirdly, we use
alternative variables to measure TI (three) and PDI (two).
Finally, we test for alternative subsample results. The out-
comes from all five robustness checks are strictly homoge-
nous and largely confirm our findings on the beneficial
effects of technological innovations in checking premature
deindustrialization.

4.3.1. Additional covariates

Firstly, we tested the robustness of our results by bring-
ing in some supplementary control variables, viz, carbon
emission (COemis), foreign direct investment (FDI), con-
trol of corruption (CtrCorrup), and general government
final consumption expenditure (GGFCE). Our results are
presented in Fig. 2. Often much relevant, easier to read and
remember, space-conserving, and providing more pictorial
presentation than tables, the graphical display of regression
results is increasingly popular in the scientific literature.
For this reason, we apply the “coefplot” command for
graphical coefficients plotting introduced by Jann [56].
The estimation outcomes are summarized in Fig. 2. It is
noteworthy that the coefficient associated with technologi-
cal innovations (abbreviated as “LnPatents”) is still nega-
tive and statistically significant as we successively intro-
duce each additional control variable. This authenticates
the negative and significant effect of technological innovation
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Fig. 2. Robustness to additional controls regression coefficients using the instrumental variable generalized method
of moment (IV-GMM) (dependent variable: premature deindustrialization)
Beta_coef'is the estimated coefficient.
Ln Patent is technological innovations, COemis is carbon dioxide emission; F.D.I is foreign direct investment;
CtrCorrup is control of corruption; G.G.F.C.E is gross government final consumption expenditures
Puc. 2. Yemoiiuusocmo k kodghpuyuenmam pespeccuu OONOIHUMENLHBIX JNEMEHMO8 YRPABIeHUs,
PACCUUMAHHAS C UCROTL306aHUEM 0000UeHHO20 MeM00a MOMEHMO8 ¢ UHCMPYMeHmanbHuimu nepemennvimu (IV-GMM)
(3asucumas nepemennas. npexicoespemMeHHas 0euHOyCmpuaIu3ayus).
Beta_coef — pacuemmviii koappuyuenm.
Ln Patent — mexnonoeuueckue unnosayuu, COemis — go10pocwl yenexuciozo 2asa, F.D.I — npamvle UHOCMpaHHbie UHBECMUYUL,
CtrCorrup — 6opvba c koppynyueii, G.G.F.C.E — sanogvie 2ocyoapcmeaennvie pacxoouvl Ha KOHeuHoe nompebienue
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on premature deindustrialization. The claim that highly
technologically innovative countries are associated with
low levels of premature deindustrialization is thus robust
to the incorporation of supplementary control variables.

4.3.2. Robustness to alternative estimation strategies

The methods used so far have allowed us to assess
the average effect of IT on PDI. However, given the
heterogeneity of the level of technological development
in our sample countries, it seems important to analyze
the existence of a potential asymmetric relationship.
To do this, we utilized the Machado and Silva [57]
moment quantiles method (MMQR). The MMQR

tech nique permits a more punctilious investigation of
the empirical connection by analyzing the various effects
of the exogenous variables over various quantiles of the
conditional distribution [58] of PDI. Hence, the MMQR
technique provides us with a more exhaustive picture
of the repercussions of TI on PDI. The results of this
exercise are displayed in part 1 (Table 4). Globally,
the results display that TI has a negative and statistically
significant effect on PDI. We also observe that TI dis-
courages PDI in all quantiles at an increasing rate as
the magnitude of the influence becomes greater as we
approach the top quantiles. These results further confirm
the lessening effect of TI on PDI.

Table 4. Robustness to method of moment quantile and Lewbel (2012) results
Taonuya 4. Yemouiuugocmoy k pe3yivmamam Memooa Keanmuis MomeHma u memooa Jlviobens (2012)

Dependent variable: Premature Deindustrialization (PDI)

Part (1) Part (2)
Moment Quantile Izzezvll;l
Lower quantile Middle quantile Upper quantile
Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90 Lewbel
LnTI -0.0277*** -0.0310%*** -0.0352%** -0.0402%**%  -0.0471%F*  0.0567**F*  -0.0723**F*  -0.0824***  -0.0999***  -0.0669***
0.00222)  (0.00224) (0.00233) (0.00253)  (0.00288)  (0.00363)  (0.00456)  (0.00521)  (0.00671)  (0.00883)
GFCF 0.00284***  0.00282%** 0.00280*** 0.00277***  0.00273***  0.00268** 0.00260* 0.00254 0.00245 0.00321***
(0.000806)  (0.000805)  (0.000823)  (0.000870)  (0.000974)  (0.00117)  (0.00156)  (0.00183)  (0.00234)  (0.00106)
Trade -0.00189***  -0.00193*** -0.00198***  -0.00203***  -0.00211%**  -0.00222*** -0.00240%** -0.00252*** -0.00272*** -0.00243***
(0.000180) (0.000180) (0.000185) (0.000195) (0.000219) (0.000262)  (0.000349)  (0.000411)  (0.000524)  (0.000292)
LABFPR 0.00657***  0.00700%*** 0.00753*** 0.00816***  0.00905***  0.0103%** 0.0122%**  0.0135%** 0.0157*** 0.0107***
0.000612)  (0.000613)  (0.000629)  (0.000669)  (0.000752)  (0.000914)  (0.00120)  (0.00140)  (0.00179)  (0.000917)
Urbpop -0.00354***  -0.00381*** -0.00414%**  0.00453%**  0.00508***  -0.00583*** -0.00707*** -0.00786*** -0.00924*** -0.00535***
(0.000344)  (0.000345)  (0.000354)  (0.000377)  (0.000424)  (0.000517)  (0.000677)  (0.000790)  (0.00101)  (0.000609)
MineralR 0.0175%** 0.0181*** 0.0188*** 0.0197*** 0.0208*** 0.0225%** 0.0251**%*  0.0268*** 0.0298*** 0.0221%**
0.00298)  (0.00298) (0.00305) 0.00322)  (0.00361)  (0.00433)  (0.00576)  (0.00678)  (0.00864)  (0.00394)
Constant -0.129%** -0.0777* -0.0134 0.0619 0.168*** 0.314%** 0.552%** 0.706%** 0.972%*+* 0.296%**
(0.0468) (0.0469) (0.0482) (0.0513) (0.0578) 0.0709)  (0.0922) (0.107) (0.137) (0.0653)
Observations 2,352 2,352 2,352 2,352 2,352 2,352 2,352 2,352 2,352 2,352
R-squared 0.241
Hansen-J 0.0000
Kleibergen-Paap rk LM statistic 18.779
Kleibergen-Paap rk Chi-sq(1) P-val 0.0021
Note. *** p<(.01, ** p<0.05, * p<0.1. Heteroscedasticity robust standard errors are reported in parentheses.
Kleibergen-Paap rk LM statistic / Chi-sq(1) P-val for weak instrument identification.
Part 1 present the method of moment quantile regressions (MMQR) technique results of the repercussions of TI on PDI.
Part 2 presents the results obtained from Lewbel's (2012) estimation technique
Ipumeuanue. *** p<0,01; ** p<0,05; * p<0,1. B ckobkax ykazanvl cmandapmuwvle OWUOKU 2emepoCcKe0acmuyHOCL.
Kleibergen—Paap rk LM statistic / P-val ons mecma na cnabvie uncmpymenmot, Chi-sq(1).
B uacmu 1 npedcmagienvi pe3ynomamul, ROIYHUeHHbLE C NOMOULIO MEMOOA KEAHMUIbHOU peepeccuu momenma (MKPM)
0151 OYEHKU GIUSIHUSL MEXHOLO2UYECKUX UHHOBAYUT HA NPENCOCEPEMEHHYIO OeUHOYCMPUATUZAYUIO.
B uacmu 2 npedcmasnensi pe3yiomanmoi, Noiy4eHHble ¢ ROMOWbI0 Memooa oyenxu Jlviobens (2012).
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Additionally, the Lewbel approach is used [59]. This
technique is vital for determining structural parameters in
regression models without conventional identification in-
formation that has endogenous or poorly quantified
regressors. By developing an internal instrumental variable
based on the heteroscedasticity of the random error term,
this approach allows us to scrutinize the causal liaison
between TI and PDI. These endogenous instruments are
produced by a mean-entered multiplication of the auxiliary
equation’s residuals by each external variable [60]. In addi-
tion to the fact that Lewbel [59]. 2SLS strategy avoids
the typical exclusion limitations, as estimates without ex-
ternal instruments are quite similar to those obtained with
external instruments. This technique is used due to its ability
to operate independently of standard exclusion restrictions
[43]. Part2 (Table 4) presents the results obtained from
Lewbel’s (2012) estimation technique. In terms of instru-
ments’ suitability, the Kleibergen—Paap rk LM statistic and
Chi-sq(1) P-value are employed to evaluate the instruments’
shortcomings [61]. Also, the Hansen J-statistics values do
not reject the null hypothesis that the instruments do not
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Trade 0:
GFCF - le-
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06 -4 -2 0 02 o4
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Ln Scientific{ ~ —o— :
Urbpop * |
Trade 0:
GFCF A -
LABFPR : -
MineralR : —
04 02 0 2 o
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correlate with the error term and outlays that our model
is exactly-identified, which suggests that our model is
well specified, and there is no evidence to refute
the exogenous instrument hypothesis. Considering our
results, the coefficient associated with TI is negative and
statistically significant, corroborating previous results
that TI reduces PDI.

4.3.3. Robustness to alternative technological
innovation variable

We test the robustness of our results by using alternative
measures of technological innovation, namely abroad pa-
tents application (LnAbroadP) and resident patents applica-
tion (LnResidentP) obtained from the disaggregation of
total patent applications and the number of scientific and
technical journal articles published (LnScientific). We apply
the same methodology as in Table 3, and the reported re-
sults are in Fig. 3. Overall, results support our baseline
estimation, as the mitigating effect of technological innova-
tion on PDI remains negative and statistically significant in
all regressions.

LnResidentP
Ln Resident P.q —o— :
Urbpop 1 ° |
Trade 0:
GFCF - |
LABFPR : -
MineralR - : —
06 -4 -2 0 02 04
Beta_coef

Fig. 3. Robustness to alternative measures of technological innovations regression coefficients
using the Instrumental variable generalized method of moment (IV-GMM) (Dependent variable: Premature Deindustrialization).
All regression models include baseline control variables.
LnAbroadP is abroad patents application and LnResidentP is resident patents application obtained from the disaggregation
of total patent applications and LnScientific is the number of scientific and technical journal articles published.
Beta_coef'is the estimated coefficient. Tl is technological innovations; GFCF is gross fixed capital formation;
Trade is trade openness; LABFPR is labor force participation rate; Urbpop is urban population; MineralR is mineral resources rent
Puc. 3. Yemoituusocms Kk anbmepHamugHbiM NOKA3AMENAM KOIPHUYUEHMOB pecpeccull MexHON02UYeCKUX UHHOBAYULL
€ UCNONb308AHUEM 0D0DUIEHHO20 MEMOOA MOMEHMO8 C UHCIMPYMeHmanbHuimu nepemennvimu (IV-GMM)
(3asucumas nepemennas. npexicoespemMeHHas 0euHOyCmpuaIu3ayus).
Bce peepeccuonnvie modenu exaiouaiom 6a308vie KOHMPOIbHbIE NEPEMEHHbIE.

LnAbroadP — xonuuecmeo 3apybedicrvix namenmuvix 3as160k, LnResidentP — konuuecmeo nameHmubvlx 3asa60K pe3udenmos,
NONYUeHHOe nymem 0e3azpecuposanus 00ue2o Konuiecmea nameHmHvlx 3aa60k; LnScientific — konuuecmeo onyOiuKo8aHHbIx cmamei
6 HAYUHBIX U MEXHUYECKUX dJcypHanax. Beta coef — pacuemmvlii koaghgpuyuenm. TI — mexnono2uueckue uHHOSAyUU,

GFCF — sanoswiii npupocm ocHognozo kanumana; Trade — omxpvimocms mopeoenu; LABFPR — 0o 9koHOMU4ecKu akmueHo20 HAceneHusl;
Urbpop — 2opoockoe nacenenue; MineralR — penma om 000bi4u no1e3HbIX UCKONACMBIX
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4.3.4. Robustness to alternative dependent variable

As an additional check, we develop two alternative
measures of premature deindustrialization and conduct
additional analysis to ensure the validity of our findings.
At each moment, we only evaluate two of the three criteria
for a country to be classified as experiencing premature
deindustrialization proposed by Rodrik [9]. While only
revenue and manufacturing employment share (Rev&Em) are
taken into account in the second alternative definition for
identifying premature deindustrialization phases, the first
alternative only takes into consideration the trend in revenue
and sectoral value-added share (Rev&VA) [6; 10]. Fig. 4
shows the findings with these substitute dependent varia-
bles using the same methods as the baseline regression.

These results overall confirm our baseline estimation,
highlighting the auspicious role of technological innovation
in reducing PDI. This supports our previous claim that
technologically innovating countries will be more accurate
in cubing PDI than countries that do not technologically
innovate. The constancy of these results shows that our
findings are reliable for informing the design and imple-
mentation of technological innovations and reindustrializa-
tion policies in middle-income countries.
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|
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Ln Tl —e— |
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4.3.5. Robustness to alternative subsample

Though our prior findings support our theoretical intuition
on the negative effect of technological innovation on prema-
ture deindustrialization, it can be assumed thatthe baseline
estimates are driven by including groups of countries with
wildly disparate macroeconomic profiles [54]. Hence, we
re-estimated the baseline model using six different subsamples,
precluding, in turn, Europe and Asia (E&A), America and
Caribean (A&C), Middle East and North Africa (MENA),
Sub-Saharan Africa (Sub-SA), Asia and Pacific (A&P),
and Oceanic (OCN) countries. As illustrated in Table 5,
the coefficient attached to our variable of interest (TT) remains
negative and statistically significant in each specification.
We can, therefore, conclude that no specific region of our
sample does not drives our baseline result. These results report
the healthful effect of TI in downsizing PDI.

5. CONCLUSION, POLICY IMPLICATION,
AND LIMITS OF THE STUDY

Premature deindustrialization has been a main concern
in recent decades, with industries faced with significant
challenges in adapting to the rapid pace of technological

Rev&Em
|
|
LnTlq —e— |
|
|
|
Urbpop e |
|
|
|
Trade 0:
|
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GFCF :*
|
|
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-.06 -.04 -.02 [0} 02 04
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Fig. 4. Robustness to alternative measures of Dependent variable:
Premature Deindustrialization (PDI) regression coefficients
using the Instrumental variable generalized method of moment (IV-GMM,).
All regression models include baseline control variables.

Rev&Em is Revenue and manufacturing employment share; Rev&V.A is revenue and sectoral value-added share.
Beta_coef'is the estimated coefficient. Tl is technological innovations; GFCF is gross fixed capital formation,
Trade is trade openness; LABFPR is labor force participation rate; Urbpop is urban population; MineralR is mineral resources rent
Puc. 4. Yemotivugocmo K anemepHamu@HbiM HOKA3AMENAM 3a6UCUMOLL NEPEMEHHOUL:
Koauyuenmol pecpeccuu npexcoespemennoll deurndycmpuanuzayuu (PDI)
€ ucnoav3osanuem 0b0OUeHH020 Memooa MOMEHMO8 ¢ UHCMPYMeHmanbHbimu nepemennvimu (IV-GMM).
Bce peepeccuonnvle mooenu sxnouaiom 6a3oevle KOHMPOIbHbIE NePeMeHHbLe.

Rev&Em — 8anosulii 00x00 u 00/ 3aHAMOCmu 6 0opabamuléaioujeti nPpOMbIULLEHHOCIU,

Rev&V.A — dona svipyuxu u ompacnegoii dobasnennou cmoumocmu. Beta_coef — pacuemmuviii koaphuyuenm.
TI — mexnonoeuueckue unnosayuu; GFCF — 6anogulil npupocm 0cHo8HO20 Kanumand;

Trade — omxpoimocms mopeosnu, LABFPR — 0015 9KOHOMUYECKU AKMUBHO20 HACEIEHUs,

Urbpop — copoockoe nacenenue,; MineralR — penma om 0004y none3Hvix uckonaemuix
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Table 5. Robustness to alternative subsample using the Instrumental variable generalized method of moment (IV-GMM)
Taonuya 5. Yemouuugocms K anvmepHamugHoll no08bI00pKe ¢ UCHONb308AHUEM
0000UjeHH020 MeMo0a MOMEHMO8 ¢ UHCmpymenmanvHvimu nepemennvimu (IV-GMM)

Dependent Variable: Premature Deindustrialization (PDI)

Without

Without Without Without Without Without
E&A MENA Sub-SA A&C A&P OCN
) ) 3 “) 5) ()
LnTI -0.0757***  -0.0651***  -0.0487***  -0.0736***  -0.0451***  -0.0621***
(0.00358) (0.00368) (0.00347) (0.00370) (0.00428) (0.00331)
GFCF 0.00505***  0.00299*** 0.00160 0.003027%%** 0.00307** 0.00255%**
(0.00103) (0.00115) (0.00120) (0.00106) (0.00142) (0.00105)
Trade -0.00336***  -0.00251***  -0.00150***  -0.00243***  -0.00207***  -0.00231***
(0.000279)  (0.000276) (0.000270) (0.000314) (0.000332) (0.000258)
LABFPR 0.00860***  0.00831*** 0.0102*** 0.0118*** 0.0127*** 0.0107***
(0.000828) (0.00120) (0.000904) (0.000930) (0.000917) (0.000826)
Urbpop -0.00566***  -0.00501***  -0.00661***  -0.00451***  -0.00600***  -0.00530***
(0.000497)  (0.000576) (0.000513) (0.000617) (0.000652) (0.000493)
MineralR 0.0263*** 0.0207*** 0.0166*** 0.0229*** 0.0211*** 0.0229***
(0.00491) (0.00404) (0.00482) (0.00435) (0.00457) (0.00401)
Constant 0.483*** 0.455%** 0.270*** 0.253%*** 0.108 0.281***
(0.0658) (0.0819) (0.0721) (0.0705) (0.0790) (0.0652)
Observations 1,8 2,079 1,886 1,779 1,876 2,34
R-squared 0.304 0.207 0.235 0.300 0.198 0.242
Hansen-J 0.000 0.000 0.000 0.000 0.000 0.000
Number of instruments 7 7 7 7 7 7
Kleibergen-Paap rk LM statistic 544.030 724.511 697.014 642.658 746.934 834.273
Kleibergen-Paap rk Chi-sq(1) P-val 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Note. *** p<0.01; ** p<0.05; * p<0.1 denotes significance at 1, 5, and 10 %, respectively.
Heteroscedasticity robust standard errors are reported in parentheses.
Kleibergen—Paap rk LM statistic / Chi-sq(1) P-value for weak instrument identification.
T1 is technological innovations;, GFCF is gross fixed capital formation; Trade is trade openness;
LABFPR is labor force participation rate; Urbpop is urban population; MineralR is mineral resources rent.
E&A is Europe and Asia; A&C is America and Caribbean;, MENA is Middle East and North Africa;
Sub-SA is Sub-Saharan Africa; A&P is Asia and Pacific; OCN is Oceanic countries.
IHpumeuanue. *** p<0,01; ** p<0,05; * p<0,1 ob6o3nauaem snauumocmsv Ha yposue 1, 5 u 10 % coomseemcmeenno.
B crobrax ykasanvi cmanoapmmule oumuOKU 2emepocke0acmuyHOCmu.
Kleibergen—Paap rk LM statistic / P-val ons mecma na caabvie uncmpymenmot, Chi-sq(1).
T1 — mexnonozuuecxkue unnosayuu, GFCF — eanosulii npupocm ocnosnozo kanumana, Trade — omxpvimocms mopeosnu,
LABFPR — 0onst akoHomuuecku akmugro2o Hacerenust, Urbpop — 2opoockoe nacenenue; MineralR — penma om 006wiuu nonesmvix
uckonaemvix. E&A — Egpona u Azus; A&C — Amepuxa u Kapubckue ocmposa;, MENA — Cpeonuit Bocmox u Cesepnas Agppuxa;
Sub-SA — cmpaner uepnou (cyocaxapckoir) Agppuxu; A&P — A3usa u cmpanvl Tuxooxearckoeo pecuona, OCN — cmpanvl Oxearuu.

change. This phenomenon has far-reaching implications
for economies, particularly regarding job displacement,
economic growth, and development. While some indi-
viduals and businesses may thrive in a more automated
and digitized economy, many workers in traditionally
industrial sectors may find themselves facing unem-
ployment or underemployment. This can be explained
by the fact that rapid automation and the adoption of
advanced technologies in manufacturing processes may
lead to a reduced need for human labor and ultimately
result in the displacement of workers. This can exacer-

bate existing inequalities and create significant social and
political tensions. Hence, reversing and breaking down the
trend of premature deindustrialization with associated ad-
verse effects is primordial in middle-income economies.
This study aimed to examine the effect of technological
innovation on premature deindustrialization (PDI) in
a panel of 89 middle-income countries (MICs). To do this,
we create a composite measure of PDI respecting the three
main conditions of premature deindustrialization proposed
by Rodrik [9]. Based on the Ordinary Least Squares and the
Instrumental Variable GMM (IV-GMM), our empirical
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analyses show evidence that TI leads to a decrease in PDI
in MICs. The obtained results were robust to additional
control variables, different estimation methods [59], alter-
native measures to technological innovation and premature
deindustrialization, and alternative subsample results. Addi-
tionally, in terms of the asymmetry analysis, the results
obtained from the quantile regression indicate that the im-
pact of technological innovations on PDI is significant for
all quantiles of PDI.

Based on these results, we recommend that public
authorities and policymakers must therefore be proactive
in addressing these challenges by including policies to
support industrial diversification, investing in training and
education programs to help workers earn the skills needed
to thrive in a rapidly changing job market, as well as mac-
roeconomic policies that promote job creation and support
the growth of new industries. Additionally, investment
in R&D, trade liberalization to ease technological transfer,
as well as providing support for workers who are negatively
impacted by technological advancements must be encour-
aged. Policymakers should equally take effectual measures
to improve social and economic freedom and carry out
practical and stronger property protection that prompts
incentives and spurs inventors to engage in innovation
activities. By addressing these issues head-on, in a pro-
active way managing the impact of technological innova-
tion on industrial sectors, societies can ensure a more equi-
table and sustainable transition to a technologically-driven
economy.

To sum up, our results highlight that technological inno-
vations are detrimental to PDI. Consequently, our empirical
results strengthen the significance of the manufacturing
sector in enhancing economic growth and development as
well as the primal role of TI in curbing PDI in middle-
income economies. This research is limited by the fact that
both developed and developing economies in diverse con-
texts with the jeopardy of early deindustrialization are con-
sidered in groups in this research. Hence, this study lacks
circumstantial research on individual nations. Examining
the entanglement of PDI mechanisms and policy perfor-
mance in specific countries through detailed case studies
would enable the development of country-specific and
concrete recommendations, helping in the prescription of
targeted measures for mitigating and avoiding PDI while
promoting TI.
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Appendix

Table. Countries Included in our Core Estimates

Albania Colombia Indonesia Namibia Thailand
Algeria Congo, Rep. Iran, Islamic Rep. Nepal Tunisia
Angola Costa Rica Iraq Nicaragua Turkmenistan
Argentina Cuba Jamaica Nigeria Ukraine
Armenia Dominica Jordan North Macedonia Uzbekistan
Azerbaijan Dominican Republic Kazakhstan Pakistan Vanuatu
Bangladesh Ecuador Kenya Panama Viet Nam
Belarus Egypt, Arab Rep. Kyrgyz Republic Papua New Guinea Zambia
Belize El Salvador Lao PDR Paraguay Zimbabwe
Benin Eswatini Lebanon Peru

Bhutan Fiji Libya Philippines

Bolivia Gabon Malaysia Romania

Bosnia and Herzegovina  Georgia Marshall Islands Russian Federation

Botswana Ghana Mauritania Samoa

Brazil Grenada Mauritius Sao Tome and Principe

Bulgaria Guatemala Mexico Senegal

Cabo Verde Guyana Mongolia Serbia

Cambodia Haiti Montenegro South Africa

Cameroon Honduras Morocco Sri Lanka

China India Myanmar Tajikistan
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Annomayusn: TlpexneBpeMeHHas ISHUHIYCTPUATU3AIMUS B YCIOBHIX OBICTPOTO Pa3BUTHS TEXHOJOTHYECKUX MHHOBA-

U ¥ T100aIM3alny CTana KPUTHISCKON MPOOIeMOil it CTpaH CO CPEIHUM YPOBHEM J10X0/a. B maHHOM uccienoBaHuU
paccMaTpUBaeTCsl BIMSHHE TEXHOJOTHUECKHX MHHOBAIMH, M3MEPSIEMBIX MaTEHTHHIMH 3asfBKAMH, Ha IPEXKICBPEMEHHYIO
JIeMHAyCTpUanu3annoo B 89 crpaHax co cpelHUM ypoBHeM noxoaa B mepuon ¢ 1980 mo 2022 r. JIns KoIM4ueCcTBEHHOM
OIICHKH TPEXKIEBPEMEHHON ACHHAYCTPHAIN3AINH pa3padoTaH MPUHIUITHAIEHO HOBBIH COCTAaBHOW WHAEKC, OOBEIUHSFO-
MUK YPOBHH JIOXOIOB M BKIIaJ 00pabaThIBArOIICH MPOMBIIIICHHOCTH (OOABICHHYIO CTOMMOCTD H JIOJNIIO 3aHATOCTH). Mc-
MOJIB3YS HAJICKHBIC YIKOHOMETPUUECKUE METOMBI, BKJIFOYast MeTOll HauMeHbmX kBagpatoB (MHK) B coueranuu ¢ tectom
Ha ycToiunBoCcTh OcTepa u 0000IMIEHHBI METOI MOMEHTOB C HHCTPYMEHTAIbHBIME TepeMeHHBIME (IV-GMM), Mb1 00Ha-
PYXWIH, YTO TEXHOJIOIMYECKHEe MHHOBAIIMM 3HAUYUTENBHO CHHIKAIOT BEPOATHOCTH MPEKIEBPEMEHHON JEUHIyCTpUaIn3a-
. DTH Pe3ybTaThl, CONIACYIOIINECS TI0 BCEM MOBBIOOPKAM M MHOTOKPATHO ITPOBEPEHHBIC HA YCTOWYMBOCTH, OAYEP-
KHUBAIOT KJIFOYEBYIO POJIb MHHOBAIMH B COJEHCTBUM YCTOMYHMBOMY MPOMBINIJIEHHOMY pocTy. MccienoBanue mnpeasiaraer
IIEHHbIE WU JUIA 3aKOHOAATeNeH, CTpeMsIIuXCs cOalaHCHPOBaTh TEXHOJIOTHYECKHUH MPOTPEcC W IMPOMBIIUIEHHOE pa3BH-
THE B CTPaHaX CO CPEAHUM YPOBHEM JI0XOJA.

Knrouesvie cnosa: npexneBpeMeHHas JeMHIYCTPHATH3ALNs; TEXHOJIOTHYECKNE HHHOBAILINH; CTPYKTYpHasi TpaHchop-
MaIusi; CTpaHbl CO CPEIHUM YpOoBHEM aoxoaa; [V-GMM.
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